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Notes on This First Edition 


This first edition of TPs Integrated Circuits catalog contains 
currently published data sheets covering SOLID CIRCUIT® semi- 
conductor networks. As new data sheets are published, they will be dis- 
tributed for insertion in the appropriate sections of this basic Tightleaf® 
catalog. 


This catalog replaces collections of loose integrated circuits data 
sheets. Many of the data sheets in this book have been revised, and 
therefore cancel and supersede earlier editions. 


Please give your present collection to a co-worker who can make 
use of it; the largest part of the old data is still current. 


Note that certain large blocks of page numbers have intention- 
ally been omitted, to permit simplified numbering of insert pages. 


To insert pages: Turn to colored page, Page 1251. - 
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HOW TO USE THE INDEXES 


If you know only the category of device, 
look in the Table of Data Sheet Contents, page 3. 


If you know only the device number, 
look in the Numeric Index, page 6. 


The first page of a data sheet is always a right-hand page. 


INTEGRATED CIRCUIT SELECTION GUIDES 


For assistance in selecting devices to meet your requirements, 
use the Selection Guides, pages 4 and 5. 


SPECIAL INFORMATION 


TI Field Sales Office Addresses | page 7 
TI Authorized Distributor Addresses page 8 
TI Microlibrary Information page 4512 
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TYPICAL CHARACTERISTICS 











POWER TYPE 
PROPAGATION | DISSIPATION NOISE |TEMPERATURE OF CATALOG 
DELAY TIME (each gate) | IMMUNITY RANGE LOGIC | LOGIC FAMILY PAGE 


HIGH SPEED — HIGH A-C AND D-C NOISE MARGINS 


1000 mV [55°С to 125°C 1001 

1000 mV |-55%С10 125°C Series 54 930 | 1501 

1000 mV | 0°C to 70°С 5001 

1000 mV | 0°С to 70°C Series 74 930 | 5501 
DT 





























MEDIUM SPEED — HIGH D-C NOISE MARGIN 


L 

L 

L 
750 mV |-55*C to 125°C Series 15 930 | 3001 
750 mV | 0*Cto75*C Series 15830 | 7001 

: 
L 


ECONOMICAL PLUG-IN PACKAGE 


1000 mV | 0°C to 70°C Series 74N | 6001” 
750 mV | O*C to 75°C Series 15 830N | 7501 


MODIFIED DTL 


Modified 

30 ns 10 mW 300 mV |-559С to 125°C DTL Series 53 2001 
Modified 

30 ns 10 mW 300 mV 0°C to 70°C DTL Series 73 6501 











LINEAR INTEGRATED CIRCUITS SELECTION GUIDE 
DIFFERENTIAL/OPERATIONAL AMPLIFIERS 


| TYPE 
PARAMETER 
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ovp, — Differential-input offset voltage 
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Рт Total power dissipation 


| 60 
lin Input current NEREGES 0.08 0.45 
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CATALOG PAGE 


TYPE . 
PARAMETER 


7 
| 


ШЕТ Logical 1 level input current 
(strobe or reset) 


lino Logical 0 level input current 
(strobe or reset) 


ZinD Differential-input impedance 


leci Үссі supply current | 





NUMERIC INDEX 


(Updated with each mailing of new data sheets) 


This index is presented for the user who is not familiar with the “series system” of designating inte- 
grated circuits. It is therefore arranged in strict ascending numerical order, disregarding letter prefixes 
and series relationships. 
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9390 N.W. 27th Avenue/OX 6-1620 
Miami, Florida 33147 
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100 North Western Avenue/TA 9-9100 
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MERQUIP ELECTRONICS, INC. 
4939 North Elston Avenue/AV 2-5400 
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500 North Pulaski Road/638-4411 
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GENERAL RADIO SUPPLY COMPANY, INC. 
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TI SUPPLY COMPANY 
U. S. Highway #22 
Post Office Box 366/687-0213 
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INDIANA 


RADIO DISTRIBUTING COMPANY 
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IOWA 


DEECO, INC. 
618 First Street, N.W./EM 5-7751 
Cedar Rapids, lowa 72405 
NEW MEXICO 


KIERULFF ELECTRONICS, INC. 
6405 Acoma Road, S.E./AM 8-3901 
Albuquerque, New Mexico 87108 


LOUISIANA 


ELECTRONIC PRODUCTS CORPORATION 
3622 Toulouse Street/HU 6-3777 
New Orleans, Louisiana 70119 

NEW YORK 


GENESEE RADIO & PARTS CO., INC. 
2550 Delaware Avenue/TR 3-9661 
Buffalo, New York 14216 


LAFAYETTE INDUSTRIAL ELECTRONICS 
165-08 Liberty Avenue/AX 1-7000 
Jamaica, New York 11431 


MILGRAY/NEW YORK 
160 Varick Street/YU 9-1600 
New York, New York 10013 


MARYLAND 


ELECTRONIC WHOLESALERS, INC. 
3004 Wilkens Avenue/WI 5-3400 
Baltimore, Maryland 21223 
MILGRAY/WASHINGTON 
5133 Lawrence Place/864-6330 
Hyattsville, Maryland 20781 


MASSACHUSETTS. 


DEMAMBRO ELECTRONICS 
1095 Commonwealth Avenue/783-1200 
Boston, Massachusetts 02215 


ТІ SUPPLY COMPANY 
480 Neponset Road /828-5020 
Canton, Massachusetts 02021 


LAFAYETTE INDUSTRIAL ELECTRONICS 
1400 Worcester Road/969-6100 
Natick, Massachusetts 01710 


140 West Main Street/454-7800 
Rochester, New York 14614 


NORTH CAROLINA 


ELECTRONIC WHOLESALERS, INC. 
938 Burke Street/PA 5-8711 
Winston-Salem, North Carolina 27101 


OHIO 


NEWARK-HERRLINGER 
ELECTRONICS CORP. 

112 East Liberty Street/GA 1-5282 
Cincinnati, Ohio 45210 


SREPCO ELECTRONICS, INC. 
314 Leo Street/BA 4-3871 
Dayton, Ohio 45404 


ESCO ELECTRONICS INC. 
3130 Valleywood Drive/298-0191 
Dayton, Ohio 45429 


W. M. PATTISON SUPPLY CO. 
777 Rockwell Avenue/621-7320 
Cleveland, Ohio 44101 


MICHIGAN 


NEWARK-DETROIT ELECTRONICS, INC. 
20700 Hubbell Avenue/UN 1-6700 
Detroit, Michigan 48237 


NEWARK-INDUSTRIAL 
ELECTRONICS CORP. 
2114 South Division/CH 1-5695 
Grand Rapids, Michigan 49507 


MINNESOTA 


STARK ELECTRONIC SUPPLY CO. 
112 Third Avenue N/FE 2-1325 
Minneapolis, Minnesota 55401 


ROCHESTER RADIO SUPPLY CO., INC. 


OKLAHOMA 


TI SUPPLY COMPANY 
1124 East 4th Street/LU 3-8121 
Tulsa, Oklahoma 74110 


PENNSYLVANIA 


MILGRAY/DELAWARE VALLEY INC. 
2532 North Broad Street/BA 8-2000 
Philadelphia, Pennsylvania 19107 
RADIO PARTS COMPANY, INC. 
6401 Penn Avenue/EM 1-4600 
Pittsburgh, Pennsylvania 15206 


TEXAS 


TI SUPPLY COMPANY 
6000 Denton Drive/FL 7-6121 
Dallas, Texas 75235 
5240 Elm Street/MO 6-2175 
Houston, Texas 77036 


HARRISON EQUIPMENT COMPANY, INC. 
1422 San Jacinto Street/CA 4-9131 
Houston, Texas 77001 


MIDLAND SPECIALTY COMPANY 
2235 Wyoming Avenue/KE 3-9555 
El Paso, Texas 79903 


UTAH 


STANDARD SUPPLY COMPANY 
225 East Sixth South St./EL 5-2971 
Salt Lake City, Utah 84110 


WASHINGTON 


ALMAC-STROUM ELECTRONICS 
621 South Michigan Street/723-7310 
Seattle, Washington 98108 


WASHINGTON, D.C. 


ELECTRONIC WHOLESALERS, INC. 
2345 Sherman Avenue, N.W./HU 3-5200 
Washington, D.C. 20001 


CANADA 


CANADIAN ELECTRONICS LTD. 
Calgary, Alberta 
Edmonton, Alberta 
Lethbridge, Alberta 
Medicine Hat, Alberta 
Vancouver, B.C. 


CAM GARD SUPPLY LTD. 
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SERIES 54 
SOLED ОШЕбШЕТ” SEMICONDUCTOR NETWORKS? 


то 





HIGH-SPEED SATURATED TRANSISTOR- TRANSISTOR LOGIC CIRCUITS 
FOR GENERAL-PURPOSE DIGITAL SYSTEM APPLICATIONS 


vs 531035 


description 


Series 54 integrated circuits have been designed 
and characterized for high-speed, general-purpose 
digital applications where high d-c noise margin 
and relatively low power dissipation are important 
system considerations. Definitive specifications are 
provided for operating characteristics over the full 
military temperature range of —55°C to 125°C, 
This logic series includes the basic gates, flip-flop 
elements, and complex logic and storage elements 
needed to perform all functions of general-purpose 
digital systems. 
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ТҮРЕ 5М5400 PRIOR ТО CAPPING 


features 
LOW SYSTEM COST 


e maximum number of circuits per package through use of 14-lead package 


OPTIMUM CIRCUIT PERFORMANCE 
e high speed — typical gate propagation delay time of 13 ns 
е high d-c noise margin — typically one volt 
e low output impedance provides low a-c noise susceptibility 
e waveform integrity over full range of loading and temperature conditions 
e low power dissipation — 10 mW per gate at 5096 duty cycle 
e full fan-out of 10 
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SERIES 54 


SOLED GERGUET: SEMICONDUCTOR NETWORKS 


design characteristics 


Series 54 digital integrated circuits effect an optimization 
between saturated logic circuitry and monolithic semiconduc- 
tor technology yielding high perfotmance at lowest cost. In 
discrete-component circuitry maximum use is made of lower 
cost components (diodes and resistors) instead of the higher 
priced transistors. However, in monolithic circuitry it costs no 
more to build transistors than diodes or resistors. Therefore, 
in Series 54, transistors are used to buffer the fluctuations 
in currents that occur as resistor values change. Also, the 
Series 54 multiple-emitter transistor can easily be built in a 
monolithic bar to eliminate the need for conventional input 
diodes. 


circuit operation 


1002 


The transistor-transistor logic (TTL) used in Series 54 is anal- 
ogous to diode-transistor logic (DTL) in certain respects. As 
shown in figure A, a low voltage at inputs A or B will allow 
current to flow through the diode associated with the low 
input, and no drive current will pass through diode D,. If 
inputs A and B are raised to a high voltage, drive current 
will then pass through diode D3. 





GND 

















Figure B 
Series 54 AND Logic 


Figure A 
Diode AND Logic 


in Series 54 TTL circuitry, the multiple-emitter transistor per- 
forms the same function as the diodes in DTL (see figure B). 
However, the transistor action of the multiple-emitter trans- 
istor causes transistor Q, to turn-off more rapidly, thus pro- 
viding an inherent switching-time advantage over the DTL 
circuit. 


Although one-volt d-c noise margins are typical for Series 54 
circuits, an absolute guarantee of 400 millivolts is assured 
for every unit. This is accomplished by testing each output 
and input as shown in figures C and D. 


2.4 V min. output (worst case) 
2.0 V input (test condition) 
0.4 V worst-case noise margin 


2.4 V min. 


(worst case) (test condition) 


GND 


Figure C — Logical 1 Noise Margin 





0.8 V input (test condition) 
0.4 V max. output (worst case) 
0.4 V worst-case noise margin 


(worst case) (test condition) 





Figure D — Logical O Noise Margin 


Each output is tested to ensure that the logical 1 output 
voltage will not fall below 2.4 volts. This is done with full 
fan-out, lowest Voc, and 0.8 volt on the input — 400 mV 
more than the logical 0 maximum. 


Each output is tested to ensure that the logical O output 
voltage will not exceed 0.4 volt. This is done with full fan- 
out, lowest Voc, and 2 volts on the input — 400 mV less than 
the logical 1 minimum. 


In actual system operation, the majority of circuits do not 
experience worst-case conditions of fan-out, supply voltage, 
temperature, and input voltage simultaneously. In addition, 
the threshold voltage of the Series 54 circuits is about 1.5 
volts. These characteristics allow a larger voltage change on 
an input without false triggering. This typical noise margin is 
shown in figure E. 


Мсс = 4.5 У l Lat | 


LOGICAL 0 
NOISE 


> 
| 
с 
p 
o 
= 
Q 
í 
а 


-55 -35 -15 5 25 45 65 85 105 125 
Тл - Free-Air Temperature -°C 


Figure E — Typical D-C Margin vs Temperature 





Another important feature of the design is the output con- 
figuration which both supplies current (in the logical 1 state) 
and sinks current (in the logical 0 state) from a low imped- 
ance. Typically, logical 0 output impedance is 12 Q and 
logical 1 output impedance is 70 О. This low output imped- 
ance in either state rejects capacitively coupled а-с pulses 
and ensures small R-C time constants which preserve wave- 
shape integrity. 


SERIES 54 


SOLID CERCUEIL? SEMICONDUCTOR NETWORKS 





standard line summary 


SN5400 бее page 1005 


QUADRUPLE 2-INPUT 
POSITIVE NAND GATE 


SN5440 See page 1009 


DUAL 4-INPUT 
POSITIVE NAND BUFFER 


SN5454 See page 1012 


4-WIDE 2-INPUT 
AND-OR-INVERT GATE 


SN5473 


DUAL J-K 


MASTER-SLAVE FLIP-FLOP 


See page 1021 


SN5410 бее page 1006 


jeu v.c ul 


Rx 


E c] 


TRIPLE 3-INPUT 
POSITIVE NAND GATE 


EXPANDABLE DUAL 
2-WIDE 2-INPUT 
AND-OR-INVERT GATE 


SN5460 See page 1014 


272771 


| 
мемен! 


DUAL 4-INPUT EXPANDER 


5М5474 


SN5420 бее page 1007 


E 


DUAL 4-INPUT 
POSITIVE NAND GATE 


SN5451 See page 1010 


DUAL 2-WIDE 2-INPUT 
AND-OR-INVERT GATE 


SN5470 бее page 1015 


J-K FLIP-FLOP 


See page 1024 


DUAL D-TYPE 
EDGE-TRIGGERED FLIP-FLOP 





SN5430 See page 1008 


rc 


8-INPUT 
POSITIVE NAND GATE 


SN5453 See page 1012 


EXPANDABLE 4-WIDE 
2-INPUT 
AND-OR-INVERT GATE 


SN5472 See page 1018 


J-K MASTER-SLAVE 
FLIP-FLOP 


SN5480 бее page 1027 


LL cocus 


GATED FULL ADDER 
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SERIES 54 
SOLID СІНШЕ SEMICONDUCTOR NETWORKS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage Vcc (See Note )...................... 7У 
Input Voltage Vi, (See Notes 1 and 2) . . . . . . . . . . . . . . . .. . . . 55у 
Operating Free-Air Temperature Range. . . . . . . . . . . . . . . . —55?C to 125°C 
Storage Temperature Range . . . . . . . . . . . . . . . . «. « . 65°С to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. Input signals must be zero or positive with respect to network ground terminal. 


logic definition 


Series 54 logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 


LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 


input-current requirements 


Input-current requirements reflect worst-case conditions for T4 = —55°C to 125°C and Vcc = 4.5 V to 
5.5 V. Each input of the multiple-emitter input transistor requires that no more than —1.6 mA flow out of 
the input at a logical 0 voltage level; therefore, one load (N = 1) is—1.6 mA maximum. Each input requires 
current into the input at a logical 1 voltage level. This current is 40 pA maximum for each emitter input. 
Currents into the input terminals are specified as positive values. Arrows on the d-c test circuits indicate 
the actual direction of current flow. 


fan-out capability 


Fan-out reflects the ability of an output to sink current from a number of loads (N) at a logical 0 voltage 
level and to supply current at a logical 1 voltage level. Each standard output is capable of sinking current 
or supplying current to 10 loads (N = 10). The buffer gate is capable of sinking current or supplying 
current to 30 loads (М = 30). The carry output (С, +.) of the full adder is capable of driving 5 loads 
(М = 5) and the АЖ and Вж nodes may Бе used to drive 3 loads (М = 3). Load currents (out of the 


output terminal) are specified as negative values. Arrows on the d-c test circuits indicate the actual direc- 
tion of current flow. 


unused inputs 


For optimum switching times, unused gate inputs should be tied to a positive voltage source of 2.4 V 
to 5.5 V. This eliminates the distributed capacitance associated with the floating input-transistor emitter, 
bond wire, and package lead, and ensures that no degradation will occur in the propagation delay 
times. Supply voltage Vcc, if regulated to 5.5 V maximum, may be used. 


If the supply voltage Vcc cannot be limited to 5.5 V the following alternatives are recommended: 
a. Connect unused gate inputs to an independent supply voltage source of 2.4 V to 5.5 V. 


b. Connect unused inputs to a used input if maximum fan-out of the driving output will not 
be exceeded. 


In all cases, unused J* and КЖ inputs of ће SN5470 must be connected to ground. 


Instructions for terminating unused inputs of the SN5480 are provided in the applications shown for that 
device. 
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TYPE SN5400 
QUADRUPLE 2-INPUT POSITIVE NAND GATE 





schematic (each gate) 


4A GND 3B 3A 


о бо (9 G (D (ау (9 0) 


OUTPUT Y 
INPUTS 





GND 


0006600 


1B ТҮ Vcc 
Component values shown are nominal. 
positive logic 

Y — AB 





recommended operating conditions 


Supply Voltage Voc .................... 145 V to 55 V 
Fan-Out From Each Output, М... . . . .. s. s із да uuo 1 to 10 


electrical characteristics, Т, = -55°C to 125°C 





PARAMETER 
Logical 1 input voltage required 





Vinti) at all input terminals to 
ensure logical 0 leve! at output 





Logical 0 input voltage required 
Vino) at any input terminal to 
ensure logical 1 level at output 








Vec = 4.5 V, 
Усс = 45 V, 
link — 16 mA 


Уон} Logical 1 output voltage 





Vout(o) Logical 0 output voltage 





Tinto) Logical 0 level input current (each input) 








lin) Logical 1 level input current (each input) 


los — Short-circuit output currentt 
lccio) Logical 0 level supply current (each gate) 








loci) Logical 1 level supply current (each gate) 


PARAMETER 


todo X Propagation delay time to logical 0 level C, = 15 pF 
аі Propagation delay time to logical 1 level С, = 15 pF 


TNot more than one output should be shorted at a time. 











These typical values are at Vog = 5 V, T, = 25°C. 
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TYPE SN5410 
TRIPLE 3-INPUT POSITIVE NAND GATE 





schematic (each gate) 


ІС 3Y 3C GND 3B 3A 2С 


Q0 б) (2 б) (9 (9 (9 


OUTPUT Y 
INPUTS 


Sutter ee 


1A 1B 





EN? positive logic 


Y = ABC 


Component values shown are nominal. 





recommended operating conditions 


Supply Voltage Vec > . . . 4 4 4 4 4. wt te on on n 
Fan-Out From Output, N 


és Se Shoe ce а. 45\үїо55У 
ыза sw Ve др асуы АҚЫҚ EI S Ve. Heros t9. ЛО. 


electrical characteristics, Т, = —55?C to 125°C 








TEST 
PARAMETER FIGURE TEST CONDITIONS MIN ТҮР MAX | UNIT 
Logical 1 input voltage required 
Ving) at all input terminals to Voc = 45 V, Vout(o) < 04у 2 
ensure logical 0 level at output 











Logical 0 input voltage required 


Vinjo} о! any input terminal to Vcc = 4.5 V, Vou) > 2.4У 0.8 
ensure logical 1 level at output 
































Veco = 45 V, У. = 0.8V, 
Vout(1) Logical 1 output voltage Tos = -400 pÅ in 24 33i 
; Vec = 4.5 V, У. = 2 V, 
Vout(o) Logical 0 output voltage bed 22442 іп 0.22} 0.4 
lino) Logical 0 level input current (each input) 3 Vec = 5.5 V, Vin = 0.4 V -1.6 
Voc = 5.5 М; Vin = 2.4 V 40 





І; Logical 1 level input current (each input) 
bi Р j Vec = 55 V, Vn = 55У 1 


4 
los — Short-circuit output ситгеп!1Ї [5 | -20 55 | 
lcc(o Logical 0 level supply current (each gate) Vec = 5V, Vin = SV mA 
ссп) Logical 1 level supply current (each gate) Voc = 5V, Vin = 0 mA 


switching characteristics, Vcc — 5 V, Т, = 25°С, N= 10 











TEST 
PARAMETER FIGURE TEST CONDITIONS MIN 


Propagation delay time to logical 0 level 50 С, = 15 pF 











toa: Propagation delay time to logical 1 level 50 С, = 15 pF 














Not more than one output should be shorted at a time. 
These typical values are at Усс = 5 У, TA = 25°C. 
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schematic (each gate) 


INPUTS 


Component values shown are nominal. 


recommended operating conditions 

Supply Voltage Voc . SAT ee 

fan-Out From Each Output, М... . . . 
electrical characteristics, Т, = —55?C to 125°C 


TEST 


PARAMETER FIGURE 





TYPE SN5420 
DUAL 4-INPUT POSITIVE NAND GATE 





1D ІС 1B GND 2Ү 2D 2С 


(0 @ б) б) @) (5 4 


1А iv NC Vc NC 2A 28 
positive logic 
Y — ABCD 


4.5 V to 5.5 V 
1 to 10 


. . . . . . . . . . . . 





TEST CONDITIONS TYP 





Logical 1 input voltage required 
Ving) at all input terminals to 
ensure logical 0 level at output 


= 4,5 У, УошҢо) < 0.4У 








Logical 0 input voltage required 
Vino} ot any input terminal to 
ensure logical 1 level at output 


Vost] > 24V 








Vout{1) Logical 1 output voltage 


Vin 0.8 V, € 











Vouto) Logical 0 output voltage 





into) Logical 0 level input current (each input) 


0.221 0.4 








Іні) Logical 1 level input current (each input) 


los — Short-circuit output currentt 








4 
lec(o) Logical O level supply current (each gate) -- 


Іссі) Logical 1 level supply current (each gate) 


TEST 


PARAMETER FIGURE 


TEST CONDITIONS MIN ТҮР MAX 





todo Propagation delay time to logical 0 level 








Мал Propagation delay time to logical 1 level 





= 15 pF 





TNot more than one output should be shorted at a time. 
These typical values аге at Vog = 5 V, ТА = 25°C. 
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TYPE SN5430 
8-INPUT POSITIVE NAND GATE 


schematic 






INPUTS 


o GND 


Component values shown are nominal. 


recommended operating conditions 


Supply Voltage Voc 577. 
Fan-Out From Output, N. . . . . . ee 


electrical characteristics, Т, = -55°C to 125°C 





o OUTPUT Y 





à) ® @ б) 9 @ (o 






0000000 


positive logic 


Y — ABCDEFGH 


45 V to 5.5 V 
1 to 10 


. . . . . . . . . . . . . . . . . . 




















ТЕ5Т 
PARAMETER FIGURE TEST CONDITIONS MIN ТҮР МАХ | UNIT 
Logical 1 input voltage required 
Уіні) at all input terminals to Vec = 4.5 V, Моно) < 04у 2 V 
ensure logical O level at output 
Logical 0 input voltage required 
Мо) at any input terminal to Үсс = 45 V, Voutti] > 24V y 
ensure logical 1 level at output 
Veo = 4.5 V У. =0.8V 
у i ce Í n ' |24 33 
out(1] Logical 1 output voltage load = -400 nA ї 
Veco = 4.5 V. У. =2V 
Моно) Logical 0 output voltage сс : in 1 0.221 0.4 
ou (0) g P g I sink = 16 mA t 





lino} Logical 0 level input current (each input) 





ling) Logical 1 level input current (each input) 











los  Short-circuit output current 


Іссіо) Logical 0 level supply current 





Vec = 5 V, ү. 





lcc) Logical 1 level supply current 


Ve = 5 V, Vin = 


з131|%13 


switching characteristics, Мсс == 5 V, Т, = 25°С, М--10 





ТЕ5Т 


PARAMETER FIGURE 





TEST CONDITIONS MIN TYP MAX | UNIT 





todo Propagation delay time to logical О level 


= 15 pF 











todi Propagation delay time to logical 1 level 





= 15 pF 





These typical values are at Vog = 5 V, TA = 25°C. 
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TYPE SN5440 
DUAL 4-INPUT POSITIVE NAND BUFFER 








schematic (each gate) 








1B GND 2Ү 


б) (9 (D б) (9 (9 (5 






INPUTS 






© ®@ @ ® ®@ ® 


А Y Vc NC 2А 28 





Component values shown are nominal. 
positive logic 
Y — ABCD 












recommended operating conditions 


Supply Voltage Vcc Sy i Nae ote ай xh oS ue eee ep Яу und. Бе олы ЗЫН i ck Cy 49 Ү VOS DV 
Fan-Out From Output, М... 6 ee 4 4 4 ew ee. oe Тю 30 


electrical characteristics, T, — —55?C to 125°C 


PARAMETER TEST CONDITIONS MIN TYP MAX 
Logical 1 input voltage required 


at all input terminals to 
ensure logical O level at output 











Logical 0 input voltage required 
at any input terminal to Vout(1} > 24V 
ensure logical 1 level at output 


у Logical 1 out It Yoo = 45 V, 

t ogical 1 output voltage = 

PEETI 4 i Поза = 71.2 mA 
Vout(o) Logical 0 output voltage | 


lino] Logical 0 level input current (each input) 











ШЕТ, Logical 1 level input current (each input) 


los — Short-circuit output currentT 
Іссіо) Logical 0 level supply current (each gate) 
lcc() Logical 1 level supply current (each gate) 


switching characteristics, Vcc = 5 V, Т, = 25°С, N= 30 


PARAMETER EH TEST CONDITIONS MIN ТҮР МАХ бий 
todo Propagation delay time to logical 0 level | 5 | С, = 15 pF |08 |n] 
tpai Propagation delay time to logical 1 level | 50 | C, = 15 pF | 18 29 | ь | 


Not more than one output should be shorted at a time. 

















EThese typical values are at Усс = 5 V, T, = 25°C. 
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TYPES 5М5450, SN5451 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 





schematic (each gate) 


1D ІС lY GND  2Y 2D 2С 
ps (9) G2 б) @ (9 
130 Q 
OUTPUT 
INPUTS o % T © © © O © © 
KRUTE ON Xe IX IX 1А VY в 2 28 
А 
INPUTS ON 4 og с; сс 
GATE 1OF 
$М5450 ONLY 
SN5450 ONLY (See Note 4) 
(See Note 4) rS А 
о GND positive logic 


NOTES: 1. 
2. 


іл >» 


















Y = (AB) + (CD) + (Х of SN5450) 
(5М5450 Х) = ABCD from 5М5460 


Component values shown are nominal. 
Both SN5450 expander inputs are used simultaneously for expanding with 
the SN5460. 


. If expander is nof used leave pins (1) and (2) open. 
. Make no external connection to pins and © of the SN5451. 
. A total of four expander gates may be connected to the SN5450 expander 


inputs. 


recommended operating conditions 


Supply Voltage Үсс/2.2.2.........2... ................ 45 V to 55 V 
Fan-Out From Each Output, М... . . 4 4 4 e e eo ... 2. 4. + n ng ng 1 to 10 


electrical characteristics, Т, = —55?C to 125°C, pins (1) and (2) open 












Logical 1 input voltage required 
Vinn) at both input terminals of either AND 
section to ensure logical 0 at output 














Logical 0 input voltage required 
Vino) at one input terminal of each AND 
section to ensure logical 1 at output 


Vout(1) Logical 1 output voltage ЖЖ 


Уаңо) Logical 0 output voltage 








Voc = 45 V, Vin = 0.8 V, 
lad = —400 pA 


Vec = 45У, Vin = 2 У, 0.22} 0.4 v 
li = 16 mA 

Vec = 5.5 V, Vin I 0 
Vec = 5.5 V, Vig = 24V 


1, Logical 1 level input current (each input 
іт) 9 Р ( put) | wo | Voc = 55У, Vin = 5.5 V 













Tinto) Logical 0 level input current (each input) 


Logical 0 level supply current 
(each gate) 


los Short-circvit output currentT Усс = 5.5V |20  -55 | mA | 


Logical 1 level supply current 
(each gate) 


{Not more than one output should be shorted at a time. 
{These typical values are at Усс = 5V, Т, = 25°C. 
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: TYPES SN5450, SN5451 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 








electrical characteristics (SN5450 only) using expander inputs, T, — -55?C 


PARAMETER 


Усс = 45 V, 
Ix Expander current lig = 16 mA 


V Base-emitter voltage 
BO) of output transistor (Q) 


R 
Усс = 45 V, 
Уон} Logical 1 output voltage = Rad d 


lg! i 
оңо) Logical 0 output voltage к = ied 





{These typical values are at Vog = 5 V, T4 = 25°C. 


switching characteristics, Vcc == 5 V, T, — 25°C, pins (1) апа (2) ореп, М--10 . 


PARAMETER Eu TEST CONDITIONS MIN TYP MAX 
Propagation delay time to 
t == 
P4? logical О level e 15 pF 












Propagation delay time to с 
ат logical 1 level C, = 15 pF 
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TYPES SN5453, SN5454 
4-WIDE 2-INPUT AND-OR-INVERT GATES 











schematic 
Vec 
(9) D (1) (0) О, © 
A 
INPUTS INPUTS 
EXPANDER 
INPUTS Xe 
SN5453 ONLY Xe o OUTPUT Y 
( See Note 4) 





0000000 


SN5453 ONLY 
(See Note 4) 


INPUTS INPUTS 








positive logic 


Y = (AB) + (CD) + (EF) + (GH). (X of SN5453) 
(SN5453 X) = ABCD from SN 5460 


о GND 





NOTES: 1. Component values shown are nominal. 

. Both 505453 expander inputs are used simultaneously for expanding with 
the SN5460. 

. If SN5453 expander is noi used leave pins Q and @ open. 

. Make no external connection to pins бу апа Q of the SN5454. 

. A total of four expander gates may be connected to the SN5453 expander 
inputs. 





кә 


ч & ww 


recommended operating conditions 


Supply Voltage Veg > se s e a e tt ee ee ee 4,5 V to 5.5 V 
Fan-Out From Each Output, М........................... Тю 10 


electrical characteristics, Тл = —55?C to 125°C, pins Q and (2) open 


MIN ТҮР MAX 


Logical 1 input voltage required 
Vint) at both input terminals of either AND 
section to ensure logical 0 at output 
Logical 0 input voltage required 
Vino} at one input terminal of each AND 
section to ensure logical 1 at output 


Уаң) Logical 1 output voltage МЕ = ош" = бу, 
oa 


Vou(oj Logical 0 output voltage is = 2 Vin = 2V, 
5! 


in(0) Logical 0 level input current (each input) Vec = 5.5 У, Vi, = 0 


l * "in 
I Logical 1 level input current (each input) 
Vec = 5.5 V, Vi = 55V 


in(1) 


los Short-circuit output current} 


lcc(o Logical 0 level supply current 


lect) Logical 1 level supply current 





Not more than one output should Бе shorted at a time. 
{These typical values аге at Усс = 5 V, T, = 25°C. 
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TYPES SN5453, SN5454 
4-WIDE 2-INPUT AND-OR-INVERT GATES 





electrical characteristics (SN5453 only) using expander inputs, T, = —55°C 























TEST 


PARAMETER FIGURE 





TEST CONDITIONS 










Vec = 45V, V, = 04У, 


Expander current line = 16 mA 





14 












Base-emitter voltage 
of output transistor (Q) 


li = 16 mA, 
‚ = 0.41 mA, R = 0 
‚ = 0.15 mA, 1, = —0.15 mA 









оңар Logical 1 output voltage 





Logical 0 output voltage 


{These typical values are ot сс = 5 V, T, = 25°C. 


switching characteristics(SN5453 and$N5454), Vcc = 5 V, T, = 25°C, pins ©) and (2) open, N = 10 





PARAMETER 


Propagation delay time to 


Pd? logical O level 








Propagation delay time to 


t 
Pd? logical 1 level 
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TYPE SN5460 
DUAL 4-INPUT EXPANDER 


schematic 2X- 2X 2D | GND 2C 2B 2A 
Ve аз) (Q2 (п) (9 (9 
4 kQ 
о Pin (2 ог (3 
X |See Note 1 
OUTPUT 
A 
B X ІРіп O or 
P See Note Z 000000 
B 1X 1X А Усс B IC 1 
positive logic 
X = ABCD 
when connected to pins (7) апа 
NOTES: 1. Connect pin (2) or (13) to pin (2) of 585450 or 545453. SN5450 or SN5453 





2. Connect pin (7) ог (4 to ріп (7) of 505450 or SN5453. 
3. Component values shown are nominal. 


recommended operating conditions 
45 V to 55 V 


Supply Voltage Ус. "D CE 
SN5450 or опе 545453............. 4 


. 


Maximum number of expanders that may Бе fanned-in to опе 


electrical characteristics (unless otherwise noted T, — —55?C to 125°C) 
| _ оюмыншны [noowe| тыгсоютов _ mm тт max | 
Logical 1 input voltage required non pe 
Vina) at all input terminals to 
ensure output on level 
Logical 0 input voltage required 




















Усс = 4.5 V, 
R = 1.2 КО, 
TA = – 55°C 


v 
Улоу сі any input terminal to У 
ensure output off level current 









Vien Output voltage on level 


Output off level current 









off 
lon 


lino) Logical 0 level input current (each input) Vec = 55У, Vin = 04 V, 


17 
17 
I БЕТТЕН (each ) Voc = 5.5V, Vin = 2.4У 
in(1) ogica evel input current (each input == — 
Vec = 5.5 V, Vis = 5.5 У 


о 


о 
> 
Й ЕЕ 


3 3 3 


Output on level current 





3/5 
> 


Vec = 5V, Vin = 5 У, 
Іссіов) On level supply current (each gate) у = 0.85 V 
Іссіон) Off level supply current (each gate) 


Үсс —5V, Үр. = 0, 
switching characteristics, Усс--5 V, Т, = 25°С, N— 10 


in 
PARAMETER ЕЕ TEST CONDITIONS КЕЕ 





Vi = 085 V 








t Propagation delay time to logical O level 21. F 
Pdo ^ (through SN5450 or SN5453) ne 
ел Propagation delay time to logical 1 level С, = 15 oF 

(through 5М5450 or SN5453) 1 P 
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TYPE SN5470 
J-K FLIP-FLOP 








logic 
TRUTH TABLE 
NOTES: 1. J = Л • J2 e JÑ. 
2. K = К1* K2 • КЖ. 
3. ta = Bit time before clock pulse. 
4. 1,44 = Bit time after clock pulse. K2 Clock Preset Vcc Clear МС Ji 
5. 1f inputs X or КЖ are not used they must be grounded. , 
positive logic 
Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 0 
Preset or clear function can occur only 
when clock input is low. 
description 


The SN5470 is a monolithic, edge-triggered J-K flip-flop featuring gated inputs, direct clear and preset 


inputs, and complementary Q and Q outputs. Input information is transferred to the outputs on the posi- 
tive edge of the clock pulse. 


Direct-coupled clock triggering occurs at a specific voltage level of the clock pulse; and after the clock 
input threshold voltage has been passed, the gated inputs are locked out. 


The SN5470 flip-flop is ideally suited for medium- to high-speed applications, and can be used for a 
significant saving in system power dissipation and package count where input gating is required. 


recommended operating conditions 


Supply Voltage Vec . « =. ж-е “Ж я-% 825 e 4.5 V to 5.5 V 
Fan-Out From Each Output, М. н ay ORY yu ee БИС CB, ee FB 1 to 10 
Clock Pulse Transition Time to Logical 1 Level, ticio) (See Figure 53). . . . . . . . Sto 150 пѕ 
Width of Clock Pulse, tpicioay (See Figure 53). . . . . . . . . . . . . . . . . 220ns 
Width of Preset Pulse, tpipreset) (See Figure 5)................ . 225ns 
Width of Clear Pulse, tpiciear) (See Figure 5)................ .225ns 
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ТҮРЕ 5М5470 
J-K FLIP-FLOP 





electrical characteristics, Т, — —55?C to 125°C 







PARAMETER 


Input voltage required to 
Vin) ensure logical 1 at any 
input terminal 








Input voltage required to 


TEST CONDITIONS MIN TYP MAX 
Vino) ensure logical 0 at any 


input terminal 
| 22 | 
| 23 












Voc = 4.5 У, hog = —400 pA | 24 3.54 


Voc = 45 V, lim = 16 mA 0.22} 0.4 
Logical 0 level input current 


5V, 1, 
fim) — qt J1, J2, 7%, КІ, K2, КЖ, or clock UE Ы ака o Nine SAY 
Logical O level input current "T 
niei at preset or clear Vec = 5.5 V, Vin = 04V 


| Logical 1 level input current Vec = 5.5 V, Vi, = 2.4V 40 
in аюу, J2, JK, КІ, K2, КЖ, or clock Veco = 55 V, Vi, = 55V 


i Logical 1 level input current Vec = 5.5 V, Vin = 24V 
in(1) at preset or clear Vec = 5.5 V, Vi = 55V 


Vouti} Logical 1 output voltage 
Voutio} Logical 0 output voltage 












d in — 9 
los Short-circuit output current} Vec = 5.5 V, Vi, = 0 -20 57 
сс Supply current Vn = 5V 


В 
> 


Усс = 5 У, 





Not more than one output should be shorted at a time. 


These typical values аге at Voc = 5 V, T, = 25°C. 


switching characteristics, Vcc = 5 V, Т, = 25°C, N= 10 
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PARAMETER БЕЗІ TEST CONDITIONS MIN ТҮР MAX 
F tock Maximum clock frequency C 15 pF 
Minimum input 


| 5 |as [20 5: | 
"setup setup fime | Su юш ж 
Minimum input 
t = 










Propagation delay time to logical 
todi 1 leve! from clear or preset 
to output 
















Propagation delay time to logical 
tpdo 0 level from clear or preset 
to output 


Propagation delay time to logical I 1 27 
ат 1 level from clock to output C c 13 pF 9 50 
Propagation delay time to logical E 
t C, = 15 pF 10 18 50 
pdo 0 level from clock to output 1 5р 








TYPE SN5470 
J-K FLIP-FLOP 


ae it 
zd 


TYPE SN5472 
J-K MASTER-SLAVE FLIP-FLOP 

















logic 
TRUTH TABLE 
NOTES: 1.1 = Л • 2*J3 

2. K = KI + K2 + K3 K2 Clock Preset Vcc Clear МС Л 

3. t, — Bit time before clock pulse. 

4. 1,4 == Bit time after clock pulse. positive logic 
Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 0 

Preset and clear are independent of clock 
description 


The 5М5472 1-К flip-flop is based on the master-slave prin- 
ciple. This device has AND gate inputs for entry into the 
master section which are controlled by the clock pulse. The 
clock pulse also regulates the state of the coupling transistors 
which connect the master and slave sections. The sequence of 
operation is as follows: 

1. Isolate slave from master 

2. Enter information from AND gate inputs to master 


3. Disable AND gate inputs 5М5472 CLOCK WAVEFORM 
4. Transfer information from master to slave. 





recommended operating conditions 


Supply Voltage Vcc - 

Fan-Out From Each Output, N. i К 
Width of Clock Pulse, to{clock)) (See Figure 54). 
Width of Preset Pulse, t fpipreset) (See Figure 55) 


cow e дақ Bae UR Ы ey УЫЗ Va 55 V 
2095 22 ^зе, ue Аё. әт ы жч de а Pap Жо 1 to 10 
—— et oss se las. Se Р ee, E. 
Ы ee ee АЕ, Se САП 

Width of Clear Pulse, сезг) (See Figure 55). е > 25 пѕ 


Input Setup Time, +, (See Figure 54) . Vw ma e uw ЛЫ uc im VENUS Ee, wow . > Applied Clock Pulse Width 
input Held Time; tijd ы ce OX лы ла өсе ж сю Жа RE ж з EO oS IESU 
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ТҮРЕ SN5472 
J-K MASTER-SLAVE FLIP-FLOP 





electrical characteristics, T, = —55?C to 125°C 


PARAMETER 


Input voltage required to 
Vint) ensure logical 1 at any 
input terminal 


Input voltage required to 
Vino} ensure logical 0 at any 
input terminal 


Уон) Logical 1 output voltage Veco = 4.5 V, load = —400 А 
Уор Logical 0 output voltage Vec = 4.5 V, ling = 16 mA 


Logical 0 level input current 
in) — qt J1, J2, J3, КІ, K2, or K3 

| Logical 0 level input current 
іп(0) at preset, clear, ог clock 

| Logical 1 level input current Vec = 5.5 V, Vin = 2.4V 
int) — atJ1, J2, J3, КІ, K2, or K3 Vec = 55V, Vin = 55V 


Logical 1 level input current 
at preset, clear, or clock Vec = 5.5 V, Vi, = 5.5V 


los Short-circuit output current} Vec = 5.5 V, Vin = 0 -20 


іп 
lec Supply current Veo = 5 М, Vin = SV 


hint) 








+Not more than one output should be shorted at a time. 
These typical values are at Vog = 5 V, T, = 25°C. 


switching characteristics, Voc = 5 V, Т, = 25°C, N= 10 


PARAMETER TEST CONDITIONS MIN TYP MAX 


fio Maximum clock frequency C, — 15 pF | оз | 


Propagation delay time to logical @ 


toa ] level from clear or preset EPME 




















to output 









Propagation delay time to logical 
todo 0 level from clear or preset 
to output 






Propagation delay time to logical 
1 level from clock to output 






Propagation delay time to logical 
0 level from clock to output 
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TYPE SN5472 
J-K MASTER-SLAVE FLIP-FLOP 


functional block diagram 











PRESET mem m0 CLEAR 


FER Em | 


Р 
MOS 


CLOC 
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TYPE 5М5473 
DUAL J-K MASTER-SLAVE FLIP-FLOP 





TRUTH TABLE I etse 





NOTES: 1. t, = Bit time before clock pulse. 


2. 1,44, = Bit time after clock pulse. Clock Clear V Clock Clear 
cc 


positive logic 


Low input to clear sets Q to logical O 
Clear is independent of clock 





description 


The SN5473 J-K flip-flop is based on the master-slave prin- 
ciple. Inputs to the master section are controlled by the clock 
pulse. The clock pulse also regulates the state of the coupling 
transistors which connect the master and slave sections. The 
sequence of operation is as follows: 

1. Isolate slave from master 

2. Enter information from J and K inputs to master 5М5473 CLOCK WAVEFORM 

3. Disable J and K inputs 

4. Transfer information from master to slave. 





recommended operating conditions 


ГІ лен QR SNR оне БЕТТ un 


Fan-Out From Each Output, N. . . . Om ph wet ee Ben WY ож ск ы ы жасы 3o 99 m Өсек GI Ste ТО 
Width of Clock Pulse, t fp(clock]) (See Figure 54). ene te Jac ce BS л олы а-а Алы АН ee uu 
Width of Clear Pulse, t fp(clear) (Se Figure 55). .............. ... 2.5. Z25ns 


Input Setup Time, +, „р (See Figure 5).................... > Applied Clock Pulse Width 
Input Hold Time, Қой e. o o ù o a у у у Ж o o ө ө ‘o o o o ө ө ө эө ж ө өе ө ө 4 ө o o ө ө ‚> 0 
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TYPE 5М5473 
DUAL J-K MASTER-SLAVE FLIP-FLOP 


electrical characteristics, T, — —55?C to 125°C 


PARAMETER 


Input voltage required to 
ensure logical 1 at any 
input terminal 












Vin(1] 










Input voltage required to 
ensure logical 0 at any 
input terminal 


Vout(1) Logical 1 output voltage 
Vout(o) Logical 0 output voltage 


Logical 0 level input current 


Vin(oJ 





linfo) 


at Jor K 
| Logical 0 level input current 34 
in(0} at clear or clock 


Logical 1 level input current 


lin) atJorK 


TEST CONDITIONS MIN TYP MAX 





Vec = 5.5 ү, Vin = 0.4V 
in 7-4. 


Vec = 5.5V, Vin = 2.4У 


4.5 V, lg = 16 mA 


st 


Усс 


Voc = 5.5 V, Vin = 0.4 V 


Vec = 55V, Vi = 5.5V 











Logical 1 level input current 






lin) at clear or clock 


los Short-circuit output currentt 
lcc Supply current (each flip-flop) 


Not more than one output should be shorted at a time. 
EThese typical values are at Усс = 5 V, T, = 25°C. 


| 32 
| 33 
| 36 
| 35 | 











Vec = 55V, Vin = 55V 
Vec = 55 V, Vi, = 0 
Үсс = 5V, Уш=5У 


Vec = 5.5 У, Vin = 24V 


switching characteristics, Vcc —5 V, TA—25?C, N— 10 
PARAMETER TEST CONDITIONS MIN TYP MAX 
fetock Maximum clock frequency 4 = 15 pF 







t Propagation delay time to logical 
Pd! — 1 level from clear to output 
Propagation delay time to logical 
tpdo 
Р 0 level from clear to output 
{ Propagation delay time to logical 
P?! 1 level from clock to output 


: Propagation delay time to logical 
Pdo 0 level from clock to output 
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34 


RES 
17 
| = 15 pF 

c= 


С 
С 
С 15 pr 













TYPE SN5473 
DUAL J-K MASTER-SLAVE FLIP-FLOP 


functional block diagram (each flip-flop) 





Q 


schematic (each flip-flop) 


ШЕШІНЕ 
ЗІНЕ 
>< 
Ho 
BEBE, 







CLO 


CK 
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TYPE SN5474 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 





logic 









TRUTH TABLE (Each Flip-Flop) == =] 


Q Q 
JPreset Clear |. iClear Preset | 
D Clock Clock D 


= 


БЕГЕН D Roots x d 


NOTES: 1. t, — bit time before clock pulse. 


2. t,4 = bit time after. clock pulse. 


positive logic 


Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical O 
Preset and clear are independent of clock 





description 
The SN5474 is a monolithic, dual, D-type, edge-triggered flip-flop featuring direct clear and preset inputs and complementary Q 
. and Q outputs. Input information is transferred to the Q output on the positive edge of the clock pulse. 


Clock triggering occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive going 
pulse. After the clock input threshold voltage has been passed the data input (D) is locked out. 
The SN5474 dual flip-flop has the same clocking characteristics as the SN5470 gated (edge-triggered) flip-flop and both are 


ideally suited for medium-to-high-speed applications. The SN5474 can be used at a significant saving in system power dissipation 


and package count in applications where input gating is not required. 


recommended operating conditions 


Supply Voltage Vog © 2...2........................... 4.5 V to 5.5 V 
Fan-Out From Each Ойри,М............................. s. .1%ю1710 
Width of Clock Pulse, t.i.) (See Figure 56). ......................... > 30 пѕ 
Width of Preset Pulse, fpipreset] (See Figure 53) ........................ 230 п 
Width of Clear Pulse, tp[clear] (See Figure 3)......................... S QU nS 
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electrical characteristics, Т, — -55°C to 125°C 


Input voltage required to 
ensure logical 1 at any 37 


input terminal 


Input voltage required to 
ensure logical O at any 
input terminal 


Vout{1) Logical 1 output voltage 
У оао) Logical 0 output voltage 


| Logical 0 level input 

inf) current at preset or D 
Logical 0 level input current 
Logical 1 level input 


into) 





37 
37 
at clear or clock 54 
Кап) current at D 9 
' Logical 1 level input current 
in) at preset or clock 


Logical 1 level input 
current at clear 


los Short-circuit output currentT 
Icc Supply current (each Нір-Нор) 40 | 


{Not more than one output should be shorted at a time. 
{These typical values are at Vog = 5 V. 


lin(1) 


TYPE SN5474 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 


























switching characteristics, Vcc = 5 V, Т, = 25°С, N— 10 


PARAMETER 
fag Maximum clock frequency 


ешр Minimum input setup time 


Қыз Minimum input hold time 
Propagation delay time to logical 


1 level from clear or preset 
to output 


Propagation delay time to logical 
pdo О level from clear or preset 
to output 
d 


Propagation delay time to logical 
Pd! 1 level from clock to output 


t 
i Propagation delay time to logical 
Pdo 0 fevel from clock to output 


TEST CONDITIONS MIN ТҮР МАХ 
S cer [wow | 
ERI. poe К 
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DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 


TYPE SN5474 


functional block diagram (each flip-flop) 





schematic (each flip-flop) 
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TYPE SN5480 
GATED FULL ADDER 
































logic 
TRUTH TABLE (See Notes 1, 2, and 3) 
NOTES: 1. А = AeA, В = BRB, 
where АЖ = A,*A,, BK = B,*B, 
2. When АЖ or ВЖ are used as inputs, А, and A, or B4 and В, 
respectively must be connected to GND. 
3. When A, and А, or B, and B, are used as inputs, АЖ or ВЖ 
respectively must be open or used to perform Dot-OR logic. 
description 


The 5М5480 is а single-bit, high-speed, binary full adder with gated complementary inputs, complemen- 
tary sum (X and X) outputs and inverted carry output. Designed for medium-to-high-speed, multiple-bit, 
parallel-add/serial-carry applications, the circuit (see schematic diagram) utilizes diode-transistor logic 
(DTL) for the gated inputs, and high-speed, high-fan-out transistor-transistor logic (TTL) for the sum and 
carry outputs. The circuit is entirely compatible with both DTL and TTL logic families. The implementation 
of a single-inversion, high-speed, Darlington-connected serial-carry circuit minimizes the necessity for exten- 
sive “look-ahead” and carry-cascading circuits. The power dissipation level has been maintained consid- 
erably below that attainable with equivalent standard integrated circuits connected to perform full-adder 
functions. 


recommended operating conditions 





Supply Voltage Үс: ..................... 4.5 V to 5.5 V 
Maximum Allowable Fan-Out From Outputs: 
САЛЫ ъз ды cae es d EK ee, ME Be Ae эш ЖОЛЫ си tO ЈӘ 
30 2 NA қс. а nda жз сыл ae acum qe йй М we о de. 21010 
Akor BREW А ee КЕСЕЛ a 9 Je ee СЫ 2. VEDO CS 
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TYPE SN5480 
GATED FULL ADDER 





electrical characteristics, T, = —55?C to 125°C 


PARAMETER 





Vino] = 08 V, 
Уаң >2.4У, Уң) < 04 Y 

Vin) = 2 V, 
Vost 2 2.4, Vouttoy < 0-4 V 


Ving) Logical 1 input voltage 


Vinto) Logical 0 input voltage 





Vout(1) Logical 1 output voltage 


Vout(o} Logical 0 output voltage 


Logical 0 level input 
current at A,, А, B, 

В,, A, огВ. 

Logical 0 level input current 


at АЖ or ВЖ 


Logical 0 level input current Vin 0.4 У 
at C, (all inputs and outputs open) 


Logical 1 level input current Veo = 95V, Vin = 24V 
-at Ay, Ag, By, By, A, or B, Vec = 55V, Vin = 55V 
Logical 1 level input current Vec = 5.5 V, Vin = 24V 
at C, Vec = 55V, Vi, = 55V 


Short-circuit output 
current at > or УТ 
Short-circuit output 
current at C, ,T 








Supply Current 





TNot more than one output should be shorted at a time. 
These typical values are at Усс = 5 V. 


switching characteristics, Voc = 5V,T, = 25°C 


TEST CONDITIONS 





ШТ is propagation delay time to logical 1 level. todo is propagation delay time to logical 0 level. 
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TYPE SN5480 
GATED FULL ADDER 
ааа СЕ) 


TYPICAL APPLICATIONS 


n-bit binary adder or subtractor (see figures F and G) 





The SN5480 is designed specifically for N-bit adder or 
subtractor operations without external gates or inverters. 
In both applications, the sum or difference functions are 
generated in parallel while the carry functions are ob- 
tained serially. When the number of stages is small, the 
add or subtract time determines the maximum system 
clock rate. However, as the number of bits increases, 
the time required for the carry function to ripple through 
each bit becomes the limiting factor. Normally the ripple 
time of adders built with standard integrated circuits is 
excessive, and the resulting system speed is so slow that 
other more complex methods are required to perform 
these functions, 


In the SN5480, two methods are used to reduce the 
carry delay. The carry circuit employs а high-speed 
Darlington output, and the logic gating has only one 
inversion between the C, input and the Ca output. 
This logic configuration results іп an inverted carry out- 
put, and consequently an inverted carry input to the 
succeeding stage. To counteract this inverted input with- 
out sacrificing propagation time through the carry, gates 
are provided within the circuit to invert the A and B 
inputs and the resulting sum or difference output. This 


INPUT 
CONTROL с 


Sn eG Түт 


SOU 
NOTE: Functions noted as NC are open. 


interconnection method is illustrated by bit 2 and bit 
4 of the adder (figure F). The inverted carry output 
is a frue carry from bit 2 and bit 4, enabling the use 
of noninverted A and B inputs for the odd-numbered 
bits. 


When performing subtraction (figure G) the C, input 
to bit 1 is connected to a logical 1 and input bits and 
input control functions for the subtrahend (memory or 
register B) are effectively inverted. 


The input control is used to disable the A and B inputs 
when memory or register information is being shifted. A 
logical O applied to this line will bring each sum or 
difference output to a logical O condition and maintain 
this level regardless of the state of the input informa- 
tion into each bit. For the adder (figure F), input con- 
trol is applied to A, and B, of odd-numbered bits and 
to A, and B, of even-numbered bits. For the subtractor 
(figure G), input control is applied to A, and B, of the 
odd-numbered bits and to A, and B, of the even-num- 
bered bits. These alternating patterns are necessary to 
complement the varying input sequence which they 
control. 


FIGURE F — N-BIT BINARY ADDER 


EER О аи т О 
Sess Som 


И 222 E 
Be 222 





gm. 


NOTE: Functions noted as NC are open. 


p 
ш 


m 


FIGURE G — N-BIT BINARY SUBTRACTOR 
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TYPE SN5480 
GATED FULL ADDER 


TYPICAL APPLICATIONS 


n-bit binary adder with register selection (see figure Н) 


This application fully utilizes the flexibility of the input 
gating available within the SN5480. Two “A” registers 
and two "B" registers drive a single adder for each bit 
required. Register selection is performed internally for 
registers A, and B, and externally by a type SN15 946 
DTL gate for registers A, and В,. Dot-OR logic is рег- 
formed at the АЖ and ВЖ nodes within the adder when 
the register selection is made. 


Operation is as follows: To add the contents of Register 
A, to Register B,, A, and B, control lines are brought 
to the logical O state. (If the input to these lines is from 
a logic gate, fan-out rules should be observed.) In similar 
fashion, the contents of register A, are added to register 
B, by holding A, and B, control lines at a logical 0. 
Four register combinations may be used. Even-numbered 
input bits from each register must be inverted since the 
АЖ and Вж inputs are being used to perform Dot-OR 
logic. This is not a configuration restriction for flip-flop 
type registers and memories, but may require addi- 
tional logic elements if other storage configurations are 
used as inputs. 


A2 CONTROLO 


5М15 946 


A1 CONTROLO 


8; CONTROLO 
INPUT CONTROLO 


8; CONTROLO 


= 
о 
- 


ee 
Жа 


22 


2. 2 ~ : 
_ 


Functions noted as NC are open. 


Ё ч x 
REGISTERA? | | - c 
Sa L _ 


The input control function is available as in the previous 
application and is implemented by bringing all four reg- 
ister control lines and the input control line їо a logical 0 
level. This condition ensures a logical 0 at each У output 
regardless of "A" and "B" register logic levels. 


Up to four "A" registers and four "B" registers may be 
implemented in a fashion analogous to that shown in 
figure H. Inputs from the register-control gates (SN15 
946) of the additional registers would be Dot-OR con- 
nected with A, and В, registers at the АЖ and ВЖ inputs. 


To perform N-bit subtraction, the C, input at bit 1 is 
connected to a logical 1 and bit inputs from each reg- 
ister or memory used as a subtrahend must consist of the 
complement of bit inputs shown for the adder addend. 
Input control remains the same. 


2 OUTPUT 


222 тт 
220 


| ADDITIONAL 
| 5515 946 
| AS REQUIRED 


TON 
STAGES 


US gus > 
А 
44. 


ADDITIONAL 
5М15 946 
AS REQUIRED 


FIGURE H. N-BIT BINARY ADDER WITH REGISTER SELECTION 


1030 





TYPE SN5480 
GATED FULL ADDER 


„> > >> > 
9 ооо © 
; E ы 
E ул 
ВЕ ЫНЫ; 


4 
чача 
E 

5 


(8) n+] 


a 
Ы, 
AAA 
A 


0 

д 130 

(hee 
ІШ» 


(оғ 
ЖЕЛ 


| 


Ik 


x 
£ 


a x 
T 
A 


700 


Component values shown are nominal. 
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SERIES 54 


SOLID GZRQUIS SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits$ 


1. All inputs tested simultaneously. 


FIGURE 1 


1. Each input tested separately. 


FIGURE 3 


1. Each gate tested separately. 


FIGURE 5 


S Arrows indicate actual direction of current flow. 
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1. Each input tested separately. 


FIGURE 2 


lin) 
-- 


1. Each input tested separately. 


FIGURE 4 


1. Test logical 0 and logical 1 conditions. 


FIGURE 6 





SERIES 54 
SOLID GURGUTY® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits$ (continued) 


1. Each AND section tested separately. 


FIGURE 7 1. Each pair of inputs tested separately. 


FIGURE 8 


! 
| 
i 
| 
! 
! 
Ц 
3 


1. Each input tested separately. 


FIGURE 9 1. Each input tested separately. 


FIGURE 10 


-- «е «ә — ewe «м 


.ə....... 
b -æ ww m = 


EN RR 
Ls ы 
— =» aum ^ 
1. Each gate tested separately. 


FIGURE 11 FIGURE 12 





S Arrows indicate actual direction of current flow. 
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SERIES 54 
SOLID CIRCUIT SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits? (continued) 


-————— eee 


FIGURE 13 


FIGURE 16 


T. All inputs tested simultaneously. 


1. Each input tested separately. 
FIGURE 17 





FIGURE 18 
SArrows indicate actual direction of current flow. 
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SERIES 54 
SOLID GIRCWFF® SEMICONDUCTOR NETWORKS 








PARAMETER MEASUREMENT INFORMATION 


d-c test circuits$ (continued) 


Nec 


{bon 


OPEN 
V 


1 = 


1. Each input tested separately. 


FIGURE 19 FIGURE 20 


Vec 
{ сс 
у in 


1. Test “оп” and ‘‘off’’ conditions. 2. Preset and clear are tested with Vin(clock] = 0. 


1. Each output is tested separately. 


FIGURE 21 FIGURE 22 


1. Each output is testea separately. =, 


FIGURE 23 





SArrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuits§ (continued) 


Apply У;, Apply Momentary 
(Test lino) | APPly 45У GND, then 4.5 V 


FIGURE 24 


TEST TABLE (See Note 2) 


Apply Vi, 
(Test dint |) 


45V 
[m | edt | X | 
[end Cor | ЖЕН 
[o не | Nee 
~e kx 
pu ee ек 
[ mee] 
[Nee | 
[€ 


КІ and Preset 
K2 and Preset 





ee Ne 
[mme | xr | жж 
[Ge | nein | o 


1. Each input is tested separately. 
2. Test voltage and grounds are applied to inputs in accordance with test table, and lint) is measured for input being tested. 


FIGURE 25 


1. Each output is tested separately. FIGURE 26 





8 Arrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitsS (continued) 


1. Each output is tested separately. 1. Each output is tested separately. 
FIGURE 27 FIGURE 28 


О тл 
(Тез!) 45у 


J1, J2, J3, K1, K2, and K3 
Clock, J2, and J3 


Clock, J1, and J3 
Clock, КІ, and K3 


1. Each input is tested separately. 
FIGURE 29 


TEST TABLE 


(Testi. y) 

Clock, J1, J2, and J3 

Clock, Clear, J2, and J3 

ГӘ NN NN 
Da [ok Pe Kien 
Da [ome Pee Kod 


1. Each input is tested separately. FIGURE 30 





SArrows indicate actual direction of current flow. 
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SERIES 54 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuits $ (continued) 


FIGURE 31 


1. Each flip-flop is tested separately. Fab dT Р i 
Р 1. Each flip-flop is tested separately. 
2. Each output is tested separately. 9 E нен i 22. ately y 


FIGURE 32 FIGURE 33 





TEST TABLE 
Apply Vin Apply Momentary 
(Test lingo) GND Apply 4.5 V 


Clear (See Note 2) JandK 


Clock and J 
Q (See Note 3) Clock and Clear 
Q (See Note 3) Clock and Clear 


1. Each flip-flop is tested separately. 
2. Apply momentary ground, then 4.5 V. 











3. After application of momentary ground , Q and Q are left floating. 
4. Ground all inputs of the unused flip-flop. 


FIGURE 34 





§ Arrows indicate actual direction of current flow. 
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SOLID ӨШЕешЕт” SEMICONDUCTOR NETWORKS 








PARAMETER MEASUREMENT INFORMATION 


d-c test circuits5 (continued) 


1. Each flip-flop is tested separately. 


1. Each flip-flop is tested separately. 
2. Each output is tested separately. 


TEST TABLE 


Apply Vi, өем | Apply Momentary 
(Test lini GND, then 4.5 V 
[Eicon fend | None | 
[Good] | None | 

O Se | Nee __ 
[x [=  . | Ge 


FIGURE 35 


( See Note 2) 


| 
| 
i 


1. Each flip-flop is tested separately. 
2. Test circuit shows setup for testing 0. When testing Q, open all inputs, ground Q, and limit duration of test to 100 ms. 


FIGURE 36 


1. Each flip-flop is tested separately. 
2. Each output is tested separately. 


FIGURE 37 FIGURE 38 


SArrows indicate actual direction of current flow. 
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SERIES 54 
SOLID GERGUEL® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits§ (continued) 


mm 
сөй | ИССИ [ — 8 __ 
[Gree end clk | 
СТИ noe 
C Choron ce [кө 


1. Each flip-flop is tested separately. 
2. Each input is tested separately. 


FIGURE 39 


Apply Vin 
Apply 4.5 V Apply GND 
(Test nya pply pply 


ci 4р Clock 
шайын (See Note 3) 


D, Clock, and Q 


1. Each flip-flop is tested separately. 
2. Each input is tested separately. 


3. Apply momentary GND to Clock, then 4.5 V. 
4. Measure Ic c. with D and clock input at GND. 


FIGURE 40 


1. Each output is tested separately. 
FIGURE 41 





SArrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuits 5 (continued) 


TEST TABLE 


Output Under Test gi Cin) | 
[3e J СУИ 
en ИШЕТИН 
[mem |а 


1. Each input or output is tested separately. 
2. When AX is tested A, and A, are at GND. When ЕЖ is tested B, and B, are at GND. 
3. When A, and А, or B, and B, is tested, АЖ or ВЖ respectively, is open. 

FIGURE 42 


TEST TABLE 


Output Under Test | fa (Min) | 
[ ma ] 


1. Each input or output is tested separately. 
2. When АЖ is tested A, and A, are at GND. When ЕЭ is tested B, and В, are at GND. 
3. When A, and А, or B, and B, are tested АЖ ог BX, respectively, is open. 


FIGURE 43 





SArrows indicate actual direction of current flow. 
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SOLID GERQUIT SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued) 


1. Each input is tested separately. 


1. Each input is tested separately. 


S arrows indicate actual direction of current flow. 
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TEST TABLE 


FIGURE 44 


TEST TABLE 
Apply Vin 
АЖ | к) 


Unused inputs are open. 


FIGURE 45 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitsS(continued) 


TEST TABLE 


Apply Vin 
(Test lint ) 


1. Each input is tested separately. 


FIGURE 46 


in 9 
(See test table) 


1. Each output is tested separately. 
TEST TABLE 





FIGURE 47 FIGURE 48 


FIGURE 49 





S Arrows indicate actval direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


PULSE 
GENERATOR 
(See Note 1) 


TEST CIRCUIT 


PULSE GENERATOR, 
OUTPUT | 


| 
alto 


Vout(1) 


OUTPUT 
Vout(0) 


VOLTAGE WAVEFORMS 


NOTES: 1. The generator has the following characteristics: lg =t < 15 ns, „= 0.5 us, PRR = 1 MHz, Lout == 50 Q. 
2. MI transistors are 2N2368. 
3. All diodes are 1N916. 
4. Test SN5440 with К = 130 Q, C, = 150 pF. 


= todo + tpai 


pd 2 


5t 


6. C, includes probe and jig capacitance. 


FIGURE 50 — GATE PROPAGATION DELAY TIMES 
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SERIES 54 
SOLID GERGUEF® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


EXPANDER UNDER 
TEST 


TEST CIRCUIT 


PULSE GENERATOR, 
OUTPUT 


Vin(1) 


Vout(1) 


VOLTAGE WAVEFORMS 


. The generator has the following characteristics: t9 = t) 15 ns, „= 0.5 us, PRR = 1 MHz, Zu 4 z 50 Q. 
. All transistors are 2N2368. 


3. All diodes are 1N916. 
үз todo T fpei 
. ра — 2 


. C, includes probe and jig capacitance. 


FIGURE 51 — EXPANDER PROPAGATION DELAY TIMES 
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SERIES 54 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


TEST CIRCUIT SN5470 


(SEE NOTE 2) 


TEST CIRCUIT SN5474 
NOTES: 1. Present or clear function of the $N5470 can occur only when clock input is low. Gated inputs are inhibited. 


2. Clear and preset inputs of the SN5474 dominate regardless of the state of clock or D inputs. 
3. All transistors are 2N2368. 


4. All diodes are 1N916. 


5. C, includes probe and jig capacitance. 


FIGURE 52 — SN5470 AND SN5474 PRESET/CLEAR PROPAGATION DELAY TIMES (SHEET 1 OF 2) 
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SERIES 54 
SOLID GERCULF® SEMICONDUCTOR NETWORKS 


асаа ~~! 
PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


CLEAR INPUT 


PRESET INPUT 


Q OUTPUT 


Q OUTPUT 


VOLTAGE WAVEFORMS 


NOTE 6: Clear or preset input pulse characteristics: Vin(o) = 0.4 У, Vint) = 24 V, tg = 3 to 6ns,t 


= 25 ns for the 505470, and tp = 30 ns for SN5474. 


p 


FIGURE 52— SN5470 AND 5М5474 PRESET/CLEAR PROPAGATION DELAY TIMES (SHEET 2 OF 2) 
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SERIES 54 
SOLID CERGULIL™ SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


1048 


NOTES: 1. 


CLOCK PULSE О 


Clock pulse (see note 3), input A, and input B are used 


їо measure t and Қо: 


setup 


. Clock frequency, Іш. and todo (from clock to output) 


Gre measured in the toggle mode. Hold J = K = 
logical 1 per truth table and apply clock pulse (see 
note 3). 


. Clock pulse characteristics: Vinto) = 0.4 ү, Vini) = 


24 V, t = 15 ns, tp = 20 ns, and PRR = 1 
MHz. When testing Ёоо, vary PRR. 


. Input pulse characteristics: Vin(o) = 0.4 Y, Vini) = 


24 V, ig = 3 to 6 ns. 


. All transistors аге 2N2368. 
. All diodes are 1N916. 


7. С, includes probe and jig capacitance. 


SEE TEST 


SEE TEST 
TABLE 


INPUT B 


QOR 
OUTPUT 


QORG 
OUTPUT 


VOLTAGE WAVEFORMS 


FIGURE 53 — SN5470 FLIP-FLOP SWITCHING TIMES 


V 





та У сәні) 


out (0) 


V out(1) 


V out (0) 





5 SERIES 54 
SOLID GIRGUIF SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


CLOCK PULSE 


Q 


J, K, AND CLOCK 
INPUT PULSE 
(SEE NOTES 1 AND 2) 


V uiti) 


Q OR Q OUTPUT 


Q OR Q OUTPUT 


VOLTAGE WAVEFORMS 


= 20 ns, and PRR = 1 MHz. When testing foi оско vary 


. Clock, J, and K input pulse characteristics: Vino) = 0.4 V, Cin) = 24V, h = to = Uns, to 
PRR. 


. For the 5№5472, J = JI © J2 © J3 and К = KI * К2 • K3. 
. Gated inputs (shown with dotted lines) are for the SN5472 only. Тһе SN5473 Dual Flip-Flop has direct J and K inputs and preset is not available. 


. All transistors are 2N2368. 
. All diodes аге 18916. 
. C, includes probe and jig capacitance. 


FIGURE 54 — 5М5472, SN5473 FLIP-FLOP SWITCHING TIMES 





1049 


SERIES 54 


SOLID ОЕВФШЕТ” SEMICONDUCTOR NETWORKS 
| 
PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


CLEAR INPUT 
| 


| v: 
| SSS SS SS SS ee Se сае 
pe— tP (clear) ————_»| 


PRESET INPUT | 
(SN5472 ONLY) 


I — 9 e ipreset) — = 
m рат [= 
| 
| 


Q OUTPUT 


V out (0) 


V out (1) 


- Q OUTPUT 


VOLTAGE WAVEFORMS V out (0) 


. Clear or preset inputs dominate regardless of the state of clock or J-K inputs. 
. Clear or preset input pulse characteristics: Уо) = 0.4 V, Vin(1) = 24V,t = tp = 15 ns, to{clear) = to(preset) = 25 ns, 
and PRR = 1 MHz. 
. Gated inputs (shown with dotted lines) are for the 585472 only. The SN5473 Dual Flip-Flop has direct J and K inputs and preset is not available. 
. All transistors аге 2N2368. 
. All diodes are IN9T6. 
. C includes probe and jig capacitance. 


FIGURE 55 — SN5472 AND SN5473 PRESET/CLEAR PROPAGATION DELAY TIMES 
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SERIES 54 
SOLID QEXIQUI SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vee = 5VO 


CLOCK PULSE С 


D INPUT 
(See Note 2) 


TEST TEST 
OUTPUT OUTPUT 


D INPUT (PULSE A) 
(SEE NOTE 2) 


D INPUT (PULSE 8) 
(SEE NOTE 2) 


Q OR OUTPUT 


Q OR Q OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 1. Clock input pulse has the following characteristics: Уо) = 0.4 V, Vint) = 24\, = t = 15 ns, р = 30 ns, and PRR = 1 MHz. When testing Ё.с, 
vary. РКК. | 


. D input (pulse А) is used to measure а“ Q and todo at Q. Pulse B is used to measure toa at Q and todo at 0. D input (pulse А) has the following charac- 
teristics: h = 19 = 15 ns, етир = 20 ns, t = 60 ns, and PRR is 50% of the clock PRR. D input (pulse В) has the following characteristics: t = ір = 
15 ns, thoig — 5 ns, to = 60 ns, and PRR is 50% of the clock PRR. 

3. All transistors are 2N2368. 
4. All diodes аге 1N9?16. 
Pe Ep includes- probe and Hes сорасиапсе. FIGURE 56 — SN5474 FLIP-FLOP SWITCHING TIME 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


OUTPUT 


LOAD CIRCUIT 1 
3900 


1 SERIES 
С? 


54 САТЕ 


PULSE 
GENERATOR LOAD CIRCUIT 3 
(See Note 4) SAME AS LOAD CIRCUIT 1 
(See Note 6) EXCEPT f, = 780 Q, and С, = 25 pF | 


(See Note7) 


NOTES: 

1. Perform test in accordance with test table. 

. Each output is tested separately. 

. Voltage values аге with respect to network GND terminal. 

gen ^ 3V, t, — ty < 15 в, 
= 0.5 us, PRR = 1 MHz, and Dy 22 50 ©. 


. The generator has the following characteristics: V 


'p 


. Inputs and outputs not otherwise specified are open. 
. €, and C, include probe and jig capacitance. TEST CIRCUIT 


. Load circuit 3 simulates output load of 5. 


. All transistors are 2N2368. PULSE 
. All diodes are 1N916. GENERATOR 


OUTPUT, 096 


TEST TABLE (See Note 5) 


APPLY APPL INPUT Y 
INPUT Y PPLY APPLY 


+ 24 Y TO OUTPUT LOADING TO 


INPUT Y 
| 
2 (N = 10) OUTPUT 
| X W=9 | VOLTAGE WAVEFORMS 


(N = 
+, (N= 





FIGURE 57 — SN5480 SWITCHING TIMES 
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SERIES 54 
SOLID GEMRGUWEL® SEMICONDUCTOR NETWORKS 








TYPICAL CHARACTERISTICS § 


LOGICAL 1 OUTPUT VOLTAGE 
vs 


LOAD CURRENT 


Усс = 4.5 У 
Vin = 0.4% 


See Figure 2 


Vout(1) — Logical 1 Output Voltage — V 





0 5 10 15 20 25 30 


оса — Load Current — mA 


LOGICAL 0 OUTPUT VOLTAGE 
vs 
SINK CURRENT 


Vec = 4.5V 
Vin =2.4V 


See Figure 1 


Vout(0) — Logical 0 Output Voltage — V 





I sink — Sink Current — mA 


S Unless otherwise noted, data as shown is applicable for SN5400, SN5410, SN5420, SN5430, SN5450, $N5451, SN5453, and SN5454. 
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TYPICAL CHARACTERISTICS $ 


OUTPUT VOLTAGE 
vs 


INPUT VOLTAGE 


Vout — Output Voltage — V 
№ 
сл 





.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 
Vin — Input Voltage — V 


PROPAGATION DELAY TIME TO LOGICAL O LEVEL 
vs 


FREE-AIR TEMPERATURE 





ао — Propagation Delay Time to Logical 0 Level — ns 
NO 
© 


-55 -35 -15 5 25 45 65 85 105 125 


TA — Free-Air Temperature — °C 


S Unless otherwise noted, data as shown is applicable for SN5400, 585410, SN5420, SN5430, SN5450, SN5451, SN5453, and SN5454. 
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SERIES 54 
SOLID CUMGUEF® SEMICONDUCTOR NETWORKS 





TYPICAL CHARACTERISTICS § 


PROPAGATION DELAY TIME TO LOGICAL 1 LEVEL 
vs 


FREE-AIR TEMPERATURE 


2147712 EN NM 
mp era [73 ЕЕ ЖЕН 


ER cp cuiu oa c 
НИ EE КОШЕ RR RESET НЕН Быны 


Eme 
ло аш 
5 


-55 -35 -15 5 25 45 65 85 105 125 


сл 





{рат — Propagation Delay Time to Logical 1 Level — ns 
N 
© 


ТА -- Free-Air Temperature — °С 


PROPAGATION DELAY TIME 
vs 
FREE-AIR TEMPERATURE 


N= 10 
See Figure 50 


tod — Propagation Delay Time — ns 





ішк 
ЕНЕ БЕ 
ШЕН ана 
ME 


-55 -35 -15 5 25 45 65 85 105 125 


TA — Free-Air Temperature — °C 


S Unless otherwise noted, data as shown is applicable for SN5400, SN5410, SN5420, SN5430, SN5450, SN5451, SN5453, and SN5454. 
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SERIES 5400 В 
SOLID GEAQUES SEMICONDUCTOR NETWORKS: 


MECHANICAL DATA 


general 
Series 54 semiconductor networks are mounted in 0.1 gram. All external surfaces are metallic and 
glass-to-metal hermetically sealed, welded pack- are insulated from leads and circuit. All Series 54 
ages. Package body and leads are gold-plated networks are available with formed leads, insulator 
Ғ-151 glass-sealing alloy. Approximate weight is attached, and/or mounted in a Mech-Pak carrier. 


OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE 


QOOOOOOO 9050 


9035 0.013 
0.175 REF. i . 
0.165 MIN. к 
(See Е ' j NOTES: a. All dimensions in inches. 


. All decimals +0.005 except as noted. 
0.510 . Lead spacing tolerance is +0.015 at extremities and 
о [E 50.005 at package, nonaccumulative. 
da e . Lead centerlines are located within +0.005 of their 
(See Note e) true positions relative to body centerlines. 
- Not applicable in Mech-Pak carrier. 


- Symbolization denotes orientation of package. 


SIDE VIEWS 


Falls within TO-84 dimensions 








leads FORMED LEADS 
. : 0.004 R [err NEN MAR FI (013 10.00: 
Gold-plated F-15 leads require no addi- BR MELLE n 
tional cleaning or processing when used in V 
soldered or welded assembly. Formed leads 500 0-00 (NOTEB S 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard . 1 еа їп ae Т 
А . | . Not applicable in Mech-Pak Carrier. 
lead length is 0.175 pu Networks сап 24 . Measured from center of lead to bottom of package where lead 
removed from Mech-Pak carriers with lea ётегдез Жон body: 
lengths up to 0.175 inch. 
| МЕСН-РАК DIMENSIONS 
insulator - eg oero 


i 0.825 


An insulator, secured to the back surface of | 000 шн 437 counters — 
the package, permits mounting networks on "i 
circuit boards which have conductors passing 
beneath the package. The insulator is 0.0025 
inch thick and has an insulation resistance 


of greater than 10 megohms at 25?C. 


mech-pak carrier 


The Mech-Pak carrier facilitates handling the 
network, and is compatible with automatic 
equipment used for testing and assembly. 
The carrier is particularly appropriate for 
mechanized assembly operations and will 
withstand temperatures of 125?C for indefi- 
nite periods. 


NOTES: 1. All dimensions are nominal in inches unless otherwise specified. 
2. Overall thickness is 0.175 and nestled height is 0.150 each. 


WERL 2 
CARRIER 
Not Applicable 
Formed leads — | Ne [Ne [Yes [ves [Re | 
insulators] No [Yes | No [Yes [No | Yes, 


Ordering 7 
Suffix 


+F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 














ordering instructions 


Variations in mechanical configuration of 
semiconductor networks are identified by 
suffix numbers shown in a table at the right. 





tPatented by Texas Instruments 





PRINTED IN U.S.A. 
Tl cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


1056 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


“How to Insert t Pages 


| 1. Place pile. of i insert pages at right of 


book. 


2. Grasp plastic tabs and. ‘pall 2E three А 


` straps out of book. 


„ОЗ; "Work from back of book to Кой ples. : : 


ing insert sheets in numerical order by 


page number*, aligning their holes with | 


holes in book. 


4. | After all insert hen are in place, with > 
= left hand slip long ends of all three Mrapy | 


. into right-hand holes.. 


25. With right hand, slip short ends of straps · 
^. into left-hand holes. The book is now - 


| re-bound. 


_ To delete pages, tear them out one at a time | 


as you would tear sheets from a tablet. 


*Certain large blocks of page numbers 
have intentionally been omitted from the 
bound book. These numbers are reserved | 


for insèrt pages. | 
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TEXAS INSTRUMENTS 


ЕЕ 74P SEMICONDUCTOR NETWORKS 


DIGITAL SEMICONDUCTOR 


NETWORKS 


IN -A PLUG-IN FLAT PACKAGE 


Description 
Series 74P consists of Series 74 general-purpose digital 


circuits mounted in 16-pin hermetically sealed plug-in 
flat packages. 


Package features 


plug-in pin configuration ideal for 
economical flow-soldering techniques 


pins on 100-mil grid spacings for 


industrial-type circuit-boards 


economical package construction 
sturdy pins for easy insertion 
welded hermetic seal 


low profile for space savings 


Mechanical data 


INDUSTRIAL 16-РІМ 





PLUG-IN FLAT PACKAGE 


This inexpensive plug-in package is adaptable to conventional low-cost assembly and design techniques, including 
high-volume manual or automatic insertion, flow- or wave-soldering, and the use of economica] circuit boards 
designed with 100-mil grid spacings. The package has two rows of firm pins out the bottom with the rows spaced 
200 mils apart. A flange tab is provided for indexing, simplifying both manual and automatic insertion. The pack- 
age has a rugged ceramtic-fo-metal construction and a welded-metal hermetic seal, assuring the highest degree of 
network rigidity and reliability. E 


Series 74Р networks are mounted in a ceramic-to-metai, hermetically sealed, plug-in package. The circuit and leads 
‘are insulated from the package. Leads require no additional cleaning or processing prior to soldering. 


STAND-OFF PINS (4 PLACES OMY) 


000090000 


POP аста 00% 0.030 


0.020 = 0.002 " 
DIAMETER BOTTOM Vitw 


м 6 60 6 009 90 
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NOTES: а. 


b, 
с. 


All dimensions in inches. 
ANE decimals + 0.005 excep? as noted. 
Lead spacing tolerance is +: 0.015 of 


exttemities ond -+ 0.005 cl package, 
nonaccumulative. 


. Lead centerlines are located within 






OUTLINE DRAWING — SEMICONDUCTOR NETWORK INDUSTRIAL PAC 


+ 0.005 of their true positions relative 


“Qo body centerlines. 
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TEXAS INSTRUMENTS 
SERIES 74P SEMICONDUCTOR NETWORKS 


Specifications, logic symbols, and pin numbers 





Schematic diagrams, fan-out rules and specifications for all Series 74Р networks are identical to those of the corres- 
ponding Series 74 network. Logic symbols for all Series 74P networks are shown here to provide external circuit 


у. 
ТҮРЕ SN7400P ТҮРЕ SN7410P 3 
QUADRUPLE 2-INPUT POSITIVE NAND GATE TRIPLE 3-INPUT POSITIVE NAND GATE 


pin connections. The absence of internal connections to a package is indicated by NC. 


E 
a 


positive logic = | | positive logic 





TYPE SN7420P | TYPE 5М7430Р 
DUAL 4-INPUT POSITIVE NAND GATE | 8-INPUT POSITIVE NAND GATE 


positive logic 





X = ABCDEFGH 


Manufacturer. 


Texas Instruments, Inc. , Semiconductor Components Division, P.O. Box 5012, | 
| ; Dallas, Texas. 
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TEXAS INSTRUMENTS 


. SERIES ТАР SEMICONDUCTOR NETWORKS (Contd) 


logic definition | | 
Series 74Р logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 
LOW VOLTAGE=LOGICAL 0 


HIGH VOLTAGE=LOGICAL 1 


22. TYPE SN7440P ТҮРЕ 5М7450Р 
DUAL 4-INPUT POSITIVE NAND “POWER” GATE EXPANDABLE DUAL EXCLUSIVE-OR GATE 


Both expander inputs are used simultaneously for expanding with ` 
the SN7460P. If expander is not used leave pins @ and (3) орет) 





positive logic 


X=AB+CD+E 
Е = ABCD from SN7460P 





TYPE SN7460P TYPE 5М7470Р 


DUAL 4-INPUT EXPANDER FOR 5М7450Р J-K FLIP-FLOP 
Connect рїп (3) or (collector) to pin Q of SN7450P. | 


Connect pin © or (5 (emitter) io ріп Q of SN7450P. 


positive logic positive logic 
| E— ABCO | | Low input to preset sets Q to logical 1 
When connected to pins Q and © of SN7450P. ; . Low input to clear sets Q to logical 0 





1328 


О 


SERIES 54 930 
SOLID CERCUWIP® SEMICONDUCTOR NETWORKS’ 





HIGH-SPEED TTL DIGITAL SEMICONDUCTOR NETWORKS 
IN 
DTL PIN CONFIGURATIONS 


л 
т 
a 
m 
wn 
ч“ 
A 
о 
© 
© 


description 


Series 54 930 consists of Texas Instruments high-speed TTL circuits with pin configurations and logic functions 
that make them electrically compatible and mechanically interchangeable with Series 15 930 DTL circuits. 
In addition to five interchangeable networks, ап 8-input NAND gate and a dual AND-OR-INVERT gate 
are available. 
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SERIES 15 930 SERIES 54 930 


comparative features DTL TTL 
Gate propagation delay time (typically) . . . . . . . . 25 ns 13 ns 
Fan-out capability . . . . . . . . . . . . . . 8 10 
(DTL can drive 8 DTL or 5 TTL loads, TTL can drive 10 TTL 
or 10 DTL loads) 
Noise immunity (guaranteed). . . . . . . . . . . . 350 mV 400 mV 


standard liae summary 















Master-Slave Flip-Flop SN15 931/SN15 945/SN15 948 





specifications 


Schematic diagrams, fan-out rules, maximum ratings, temperature ranges, and electrical characteristics are 
identical to those of the corresponding Series 54 type number. 


E EL 







NOTE 1: The SN54 948 has no corresponding 
Series 54 type. Electrical and 
switching characteristics are included 
in this data sheet. 








Patented by Texas Instruments 





SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222 1501 


M TEXAS INSTRUMENTS 
f! INCORPORATED 


SERIES 54 930. 
ОЕ, 1) Creeurr SEMICONDUCTOR NETWORKS | 
к тт о т н рүү Ee IC FED ag MUSAE NE 
| PIN CONFIGURATIONS 


SN54 930 
DUAL 4-INPUT POSITIVE NAND GATE DUAL 4-INPUT POSITIVE NAND BUFFER 


Усс 2С NC 2B 2А 2Y Vcc 2A 
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46 
QUADRUPLE 2-INPUT POSITIVE NAND GATE TRIPLE 3-INPUT POSITIVE NAND GATE 






Усс 4Y 3B ЗА 


© 0 00000 





1502 


TYPE SN54 948 
MASTER-SLAVE FLIP-FLOP 










Vcc 


TRUTH TABLES 


CP 
NC — No internal connection 
positive logic 
Low input to Cp sets Q to logical 0 





NOTES: 1. 1, = bit time before clock pulse. 


n 
2. t +; = bit time after clock pulse. Low input to Sp sets Q to logical 1 
3. X indicates that either a logical 1 or a logical 0 may be Cp and Sp are independent of CP 


present. 


4. Logical 1 is more positive than logical 0. 


w 


. For operation in the J-K mode connect 5, to and С, to Q. 


description 


The SN54 948 flip-flop is based on the master-slave 
principle. This device has AND gate inputs for entry 
into the master section which are controlled by the 
clock pulse. The clock pulse also regulates the state 
of the coupling transistors which connect the master 
and slave sections. The sequence of operation is as 
follows: 


SN54 948 CLOCK WAVEFORM 


1. Isolate slave from master. 

2. Enter information from AND gate inputs to master. 
3. Disable AND gate inputs. 

4. Transfer information from master to slave. 


recommended operating conditions 


60 49 Gb (9 @ (9 (o 








NC 


































Supply Voltage Veco .............. ee or or ee ww. 45 V о 5.5 М 


Fan-Out From Each Output, N . . . kd ИЛЛЕ Г Tue 
Width of Clock Pulse, tpjciock) (See Figure 6). 

Width of Direct Set Pulse, ір) (See Figure 7) 

Width of Direct Clear Pulse, t;(cp (See Figure 7) 


] to 10 

. > 20 п 
. > 25 пѕ 
. > 25ns 


Input Setup Time, ғр (See Figure 6).............. applied clock gülse width 


Input Hold Time, troia 


‚.. 20 
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TYPE SN54 948 
MASTER-SLAVE FLIP-FLOP 





electrical characteristics, Тд = —55°C to 125°C 











| PARAMETER (| FIGURE 
PARAMETER FIGURE 
[Vinay teste 1 input йаа On 

Уш Logical T output voltage | 1 | Vec = 45V- lg = A00 HA 


Logical 0 level input current 
Vec = 5.5 V, Vin = 0.4V 


lingo) at C,, С,, S,, or 5, DO 





TEST CONDITIONS 
Vec = 45 У 





















4 in ЖЕ 
шо) Logical O level input current at Cp or Sp Vin P82 | 
Logical 1 level input current Vec = 5.5 V, Vi, = 2.4 М PO 


lino) Logical 0 level input current at CP 


4 





l. 
int} at Cy, С, S,, or S, Vec = 5.5 V, Vin = 5.5 V 


Vec = 55 V, Vin = 2.4 V 
ling) Logical 1 level input current at Cp or Sp 4 V..= 85V, ү — 55V 
: cc ~~ 727% 
| 












Veco = 5.5 V, Vin = 24V 
Іні) — Logical 1 level input current at CP 


: z "in 
t'in ^ 


+ Not more than one output should be shorted at а time. 





$ These typical values are at Veco = 5 Y. 


switching characteristics, Vcc = 5 V, Т, = 25°C, N= 10 


TEST 
PARAMETER FIGURE TEST CONDITIONS 


f lock Maximum clock frequency [| 6 | 


Propagation delay time to 
ра logical 1 level from Cp 










or Sp to output 





Propagation delay time to 
todo logical 0 level from Cp 
or Sp to output 













Propagation delay time to 
% logical 1 level from C,, C,, 
54, or 5, to output 













Propagation delay time to 
todo logical 1 level from С,, С,, 
51, or S, to output 
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TYPE SN54 948 
MASTER-SLAVE FLIP-FLOP 
A A a a UM а 


functional block diagram 


Q © 


schematic 
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TYPE SN54 948 


MASTER-SLAVE FLIP-FLOP 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits} 


1. Each output is tested separately. 


2. Direct inputs Ср and Sp are tested for proper operation. 


FIGURE 1 


1. Each input is tested separately. 


1. Each input is tested separately. 


2. When testing Icc, all inputs and outputs are open. 


TArrows indicate actual direction of current flow. 
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CP, Sp, and C, 





1. Each output is tested separately. 
2. Direct inputs (т, and Sp are tested for proper operation. 


FIGURE 2 


TEST TABLE 


Apply Momentary 
GND, Then 4.5 V Apply 4.5 V 
Cp Ci, C, 51, S, and Sp 


5 | Cy Co Sy 5, and Cp 


S,, S,, and СР 


Су, Су, and СР 
[Nene] Gy Sp, and CP 
[None Ss Gp one CP 
[Nene SCC 


TEST TABLE 


Apply Vi, 
(Test li) 


Ср, Sp, Су, Cz, S,, and 5, 


CP, S,, and S, 
CP, C,, and С, 


CP, Sp, and C, 


CP, Ср, апа S; 
CP, Cp, and S, 


TYPE SN54 948 
MASTER-SLAVE FLIP-FLOP 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits} (continued) 


1. Each output is tested separately. 
FIGURE 5 





TArrows indicate actual direction of current flow. 


switching characteristics 


INPUT PULSE 
(SEE NOTE 1) 


Vou) 


Q OR Q OUTPUT 


V қо) 


V out(1) 


Q OR Q OUTPUT 
V out(0) 


VOLTAGE WAVEFORMS 
NOTES: 1. Input pulse characteristics: Vin(o) < 04 V, Ving) = 24V,t = ty < 15 ns, Р 20 ns, and PRR == 1 MHz. When testing f 
2. All transistors are 2N2368. 


3. All diodes are 1М916. 
4. G includes probe and jig capacitance. 
FIGURE 6 — PROPAGATION DELAY TIMES FROM CLOCKED INPUTS 


clock; Vary PRR. 
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TYPE 5М54 948. 
MASTER-SLAVE FLIP-FLOP 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 








TEST 
OUTPUT 





TEST CIRCUIT 


Co INPUT 


5p INPUT 


Q OUTPUT 


Q OUTPUT 


V out (0) 


VOLTAGE WAVEFORMS 


NOTES: 1. (p or Sp inputs dominate regardless of the state of clock, C,, C or 5, S, inputs. 
- Cp or Sp input pulse characteristics: Уго) < 0.4 V, Vint) > 241,1 = to < 15, Їысру = p(sb) = 25 ns, and PRR— 1 MHz. 


. All transistors are 2N2368. 
. All diodes are 1N916. 


. C includes probe and jig capacitance, 


л a W N 


FIGURE 7 — C, AND Sp PROPAGATION DELAY TIMES 


NL I a I в ы ЕЕ сыа санын тыстық ашт аи оссе танның анны 
PRINTED IN U.S.A. 
ТІ cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
1508 IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SERIES 53 s 
SOLID CIRCUIT” SEMICONDUCTOR NETWORKS? [ 





ес 641435 


DIGITAL SEMICONDUCTOR NETWORKS 
FOR GENERAL PURPOSE SYSTEM APPLICATIONS 


application 


Series 53 semiconductor networks are ideally 
suited for general-purpose digital applications, 
including computer, data handling, and control 
systems. Series 53 is designed and character- 
ized for use over the full military temperature 
range of —55?C to 125°C. 
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features DUAL J-K FLIP-FLOP BAR 


LOW SYSTEM COST 


€ multifunction devices offering lowest cost 
per logic function description 


Series 53 is a compatible line of digital semi- 

ADVANCED PERFORMANCE conductor networks capable of performing all 

basic and some special logic functions. All basic 

logic functions are offered as multifunction net- 

ө high a-c noise rejection from low output works. Utilization of this complete line of com- 

& impedance patible networks reduces systems engineering 

design time, while the use of multifunction net- 
works reduces system cost per logic function. 


'£961 438W323d "261769 HONOUHL Z81p£9 'SON SNIL3TInS 532Уу1434 


€ attractive speed/power ratio 


6961 HOUVW '9РР/ "ОМ ANY 's961 LSNONV “867769 H9nOWHL 164759 'SON 


€ waveshape integrity maintained over 
rated temperature and loading condi- 
tions by double-ended output stage Series 53 logic employs a modified form of 
diode-transistor logic (DTL) where transistors 

replace conventional diodes in order to improve 

EASE OF DESIGN circuit performance. Input transistors reduce 
drive requirements while offset transistors im- 


€ complete family available — 15 networks prove switching speed. The Series 53 low- 


€ modified DTL circuitry simplifies system impedance output stage maintains symmetrical 
design waveshapes over wide ranges of d-c fan-out, 
capacitive loads, and operating temperatures. 
€ fan-out of 10 from each double-ended The low-impedance output also provides a high 
output degree of protection against capacitively cou- 
pled noise transients on system information 

lines. 
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SERIES 53 


SOLID CLRCUFL® SEMICONDUCTOR NETWORKS 


typical operating characteristics, T, = —55°C to 125°C, supply voltage Vcc 


Speed: Gate Propagation Delay. . . . . 
Flip-flop Toggle Rate. . . . . . 
Fan-Out Capability (Double-ended Outputs) . 
Fan-In With Expanders . . . . . . . 
Output Impedance. . . . . . . . . 
Average Power Dissipation: Per Gate . . 
Per Flip-flop . 
design characteristics 
Series 53 is a compatible line of digital semiconductor 
integrated circuits built and characterized for medium- 
speed applications (up to 4 MHz)over the full military 
temperature range. The networks are fabricated from 
triple-diffused planar silicon, and employ a modified 
form of diode-transistor logic selected to take advantage 
of inherent integrated-circuit characteristics. 


As in conventional diode logic (Figure A), logic is per- 
formed at node A of a Series 53 gate (Figure B). 


1 
4 
1 
[ 
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FIGURE B. Series 53 
: AND Logic 
The gain of the p-n-p transistors replacing 





the input 
diodes increases the effective drive capability of the pre- 
ceding stage. The voltage at node A is now a function 


of liw Ву, and the p-n-p transistor gain, rather than only 
Ij, and R, as in diode logic. The effect of the transistor 
gain is to minimize the importance of the resistor value 
in the circuit's performance. Since silicon resistors have 
inherently wide production tolerances and high tempera- 
ture coefficients, the transistor gain makes fabrication 
of Series 53 networks more economical while assuring 


greater stability over the full military temperature range. 


The n-p-n transistor which replaces the offset diode D, 
also has gain, increasing the circuit drive capability and 
improving the waveshapes at node A. 


This basic AND logic configuration is coupled with an 
inverting double-ended output stage (Figure C) in each 
Series 53 NAND/NOR gate and each flip-flop . 


FIGURE C. Series 53 Double-Ended Output Stage 
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. 


ш 3 УАУ 

d- e ж Сұлы “оз бб жоё 0.98 
4 MHz 
є 10 
25тах 
< 500 
12 mW 


а 40 мМ 


The most important feature of the Series 53 NAND/NOR 
gate or flip-flop output stage is its ability to supply load 
and sink current with low output impedance. This pro- 
vides high d-c fan-out to both types of loads and simpli- 
fies interface design. Low output impedance in either 
state ensures that turn-on and turn-off waveshapes will 
remain sharp and symmetrical over a wide range of d-c 
and capacitive loadings throughout the temperature 
range. The low output impedance of these outputs en- 
sure that every information line will have a low-imped- 
ance termination, providing valuable protection against 
а-с coupled noise transients. 


All Series 53 networks are fabricated using a 4-step 
planar diffusion process. First, an n-type diffusion is 
made in the p-type substrate, forming the n-p-n collec- 
tors only. A second n-type diffusion is made forming the 
base area of the p-n-p transistors, isolation region of 
the resistors, one section of the capacitors, and further 
forming the n-p-n collectors. This sequence reduces the 
n-p-n transistor rcg, to approximately 30 ohms, while 
keeping the p-n-p base width narrow and the gain high 
(typically 12). The next step is a p-type diffusion which 
forms the p-n-p emitters, n-p-n bases, resistors, and 
another portion of the capacitors. The final diffusion is 
an n-type, forming the n-p-n emitters and completing the 
capacitors. 


N-P-N P-N-P 


TRANSISTOR TRANSISTOR RESISTOR CAPACITOR 


А MÀ 
CE 


ША 11. ША HIN 
A біле) 
A Fr | 
PN 





FIGURE D. Series 53 Triple-Diffused Structure 





Two AND/OR gates, the SN5320 and SN5340, provide 
additional flexibility for the logic designer. These gates 
may be used in applications where noninverted signals 
and/or reduced propagation delay times are necessary 
and high fan-out is not a requirement. Characteristics 
of the AND/OR gates limit the number which may be 
cascaded (connected in series) between any Series 53 
circuit and Series 53 flip-flops or inverter/drivers. 


SERIES 53 AND/OR GATE CASCADING CAPABILITY 


Maximum number of AND/OR 





gates which may be cascaded 


SERIES 53 
SOLID CERGULFL® SEMICONDUCTOR NETWORKS 








standard line summary 


5М5300 бее Раде 2005 5М5301 бее Раде 2007 | 5М5302 See Page 2009 


DUAL J-K 
FLIP-FLOP WITH PRESET AND CLEAR 


SN5315 See Page 2016 


1 
J 
[| 
......-.-..-. 


5-INPUT EXPANDABLE AND/OR GATE 
(ALSO USABLE AS 5-INPUT EXPANDER) 


5М5340 


SN5360 See Page 2025 


ғ---------4 


ОМЕ-5НОТ 
QUADRUPLE 2-INPUT NAND/NOR GATE DUAL EXCLUSIVE-OR GATE MONOSTABLE MULTIVIBRATOR 
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SERIES 53 
SOLID СЕВЕР" SEMICONDUCTOR NETWORKS 
a U N 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply Voltage Vcc (See Note )..................... .-47У 
Supply Voltage Ve With Respect to Vcc (5М5320 and SN5340) . . . . . . . . . . . IV 
Input Voltage Vi, (See Notes 1 and 2). . . . . . . . . . . . . . . . . .. Мо 
Operating Free-Air Temperature Range . . . . . . . . ee . . . . . . -—55?C to 125°C 
Storage Temperature Range. . . . . . . . . . . . . . . . e a -65?C to 150°C 


NOTES: 1. Voltage values (with the exception of the Veg rating above) are with respect to network ground terminal. 
2. Input signals must be zero or positive with respect to network ground terminal. 


logic definition 
Series 53 logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 
LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 





WEIGHTED VALUES OF INPUT CURRENT REQUIREMENTS 


" . NETWORK INPUT  [N-- LOADS |N- LOADS 
input current requirements ырен LOADS 


FLIP-FLOPS 5300, 5301 | J, JX, к, КЖ, 
Weighted values of input current requirements 5302 Preset, Clear 


reflect worst-case conditions for T, — —55?C to 
125°C and Veg = 3 V to 4 V. One positive load 
(М + = 1) requires current into the input at a 
logical 1 voltage level (0.5 mA at Voc = 3 V or 
Усс = 4 V). One negative load (№ = 1) re- 


quires current out of the input at a logical O volt- GATES AND | 5310, 5311, 
age level (0.25 mA at T, — —55?C, or 0.19 mA EXPANDER | 5315, 5320, 





at T, = 125°C). Currents into the input terminals 5330, 5331, 
are specified as positive values. Arrows on the 5340, 5360, 
d-c test circuits indicate the actual direction of 5370 


current flow. оныт 
INVERTER 
WEIGHTED VALUES OF FAN-OUT 


NETWORK OUTPUT N-+ LOADS| N— LOADS 


FLIP-FLOPS, NAND/NOR 

GATES, AND 

ONE-SHOT 

INVERTER (SN5350) 4 Inverters 40 40 
in parallel 

AND/OR GATES 4 

5М5320 and 5М5340 






















output drive capability 


Weighted values of fan-out reflect the ability of 
an output to drive current to N+ loads and sink 
current from N— loads under worst-case condi- 
tions. Load currents (out of the output terminal) 
are specified as negative values. Arrows on the 
d-c test circuits indicate the actual direction of 
current flow. 














pin identification 
Pin identification for Series 53 networks is shown 
in the illustration at the right. Symbolization on 
package denotes orientation. For dimensions see 
mechanical data. 


CAUTION: 

Pin numbers of the 10-pin package have been renum- 
bered in accordance with TO-89. The electrical func- 
tions are in the same physical location as shown on 
all previous data. Former pin numbers of 10-pin pack- 





age are shown for reference. 
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TYPE SN5300 
J-K FLIP-FLOP WITH PRESET 





logic TRUTH TABLES 


J* = Кж = 1 
ШЕ 


ADDITIONAL INPUT 
LOGIC COMBINATIONS 





ta = Bit time before clock pulse 5% " 
fn 4 177 Bit time after clock pulse positive logic 


n 





High input to preset sets Q to logical 1 





recommended operating conditions 


Supply Voltage Ус........................ SN toAV 
Maximum Fan-out From Each Output Into Positive loads, М... . . . . . . . . . . .10 
Maximum Fan-out From Each Output Into Negative Loads, N=. . . . . . . . . . . . . .10 
Fall Time of Clock Pulse іца... ааа. 20 ю 150 ns 
Minimum Width of Clock Pulse ее). ................. s s .50п5 
Rise Time of Clock Pulse Ма. + . e 4 5. 4 ll. s. ee ee) 10 ю 500ns 


electrical characteristics (unless otherwise noted, T, = —55°C to 125°C, Vcc = 3 V to 4 V) 


PARAMETER TEST CONDITIONS MIN TYP MAX 
Input voltage required to [Xecav [5 з 
Vint) ensure logical 1 at J, K, ЈЖ, КЖ, 
КЕС pu шнш, 


preset, and clock 
ee e 


Үсс = 4V,N+ = 10 (la = -5 mA) | 27 4 
N- = 10 (к = 2.5 mA), Т, = —55°C 


5! 


No = 10g = 19m, T, = 15°C | o — 03] V. 























Input voltage required to 
Vin(o) ensure logical 0 at J, К, JK, КЖ, 
preset, and clock 





ү Logical 1 output voltage 
out(1) (off level) 








ү Logical 0 output voltage 
out) (on level) 


|. J, K, JK, КЖ, or preset 
ш. input current 


Clock input current 







Vi 27V 


їп 77 





Vn = 2V |0 125] 
Vin = 03 V, Ty = —55°C —0.625 


Vin = 0.3 V, Т, = 125°C 


















Toggle = 1 MHz, Т, = 25°C 





Іссіау) Average supply current 






Toggle = 1 MHz, T, = 25°C 


CAUTION: 


This device was formerly TYPE SN530. Pin numbers of the SN5300 have been renumbered in accordance with TO-89. The electrical functions of 
the SN530 and the SN5300 are in the same physical location. See pin identification, page 2004, for SN530 pin numbers. 
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TYPE SN5300 
J-K FLIP-FLOP WITH PRESET 





switching characteristics, Тл = 25°C, Vcc = 3.5 V, N + = N- = 0 


PARAMETER TEST CONDITIONS 





Delay Time Clock Input: У = 2.5 V, t, = 20 ns, 
Rise Time tp = 500 ns, f = 1 MHz 
Storage Time J, Jk, K and KX Input: Vi, = Voc 
Fall Time Preset Input: Vi, = 0 
Time to Set a Logical 1: 
Кеп)  JorK Clock Input: Vin = 2.5 V, t, = 20 ns, 
Jk or КЖ tp = 500 пз, f = 1 MHz 
Time to Set a Logical 0: J, Jk, К or КЖ Input: Vig) = 2.5 V, 
*set(0) JorK Vinto) = 0, қ = қ = 50 ns 
УЖ or КЖ 
А Clock Input: 
schematic 
LOGIC STEERING BISTABLE STEERING LOGIC 
SECTION SECTION SECTION SECTION SECTION 
Мэн fafa ТУКА ee ie Ше mucus: re кал ысты қозады сқа ene IOS LS Ree gh сана rou Tee y EE GR MELIA QE 
ЖЫК n T T 


I y | 
| | E. 
| J* ө | 
| | lk lk 1.5 К 
| | | 
| | | 
| | | 
|10 pF | | 10 pF 
6k | | 6k 
| 7 | 
pF 
| 


8k 25 pF 





CLOCK PULSE 


NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 
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logic 


TRUTH TABLES 


ADDITIONAL INPUT 
LOGIC COMBINATIONS 


Je=Kk=1 





tats 


E= 
Jk K* Q 





‘t+ = Bit time after clock pulse 


recommended operating conditions 


Supply Voltage Мсс . . . . 


Maximum Fan-out From Each Output Into Positive Іоаб5,М-............. 
Maximum Fan-out From Each Output Into Negative loads, N=. . . . . . . . 


Fall Time of Clock Pulse {сой}... 


Minimum Width of Clock Pulse tois; . 


Rise Time of Clock Pulse шоку. . . 


electrical characteristics (unless otherwise noted, Т, 


PARAMETER 


Input voltage required to 
ensure logical 1 at J, K, JK, 
КЖ, preset, clock and clear 


Vinti) 


Input voltage required to 
ensure logical 0 at J, K, JX, 
КЖ, preset, clock and clear 


Vinto} 


Logical 1 output voltage 


Уот) (off level) 


Logical 0 output voltage 
(on level) 


V outto) 


| J, К, Jk, KX, preset, or clear 
d input current 


Clock input current 


lcc(av) Average supply current 





1, = Bit time before clock pulse 





TYPE SN5301 
J-K FLIP-FLOP WITH PRESET AND CLEAR 


0000000 


GND 
NC — No internal connection. 
positive logic 
High input to preset sets Q to logical 1 
High input to clear sets Q to logical 0 





ЗУ to AV 
10 
sex 19 
20 to 150 ns 
; : . 50 ns 
. ..... Go а ww. ТОЛО 500 пз 


. С . . . . . . . . . . . . . . . 


—55?C to 125°C, Vcc = 3 V to 4 V) 


Vec = 3 V, N+ = 10 (lig = —5 тА) 
Vec = 4V, N+ = 10 (l4 = —5 mA) 
N- = 10( = 2.5 mA), T, = —55?C 
N- = 10 (li, = 1.9 mA), T, = 125°C 


24 


Vin = 0.3 V, T, = -55°C 

Vi, = 0.3 V, T, = 125°C 
Veo = зу, N+ = М = 0, 
Toggle = 1 MHz, T, = 25°C 


Toggle = 1 MHz, T, = 25°C 
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TYPE SN5301 
J-K FLIP-FLOP WITH PRESET AND CLEAR 





switching characteristics, Тл = 25°С, Vcc = 3.5 V, N + = N- = 0 


PARAMETER ns TEST CONDITIONS 


ty Delay Time Clock Input: У = 2.5 V, +, = 20 ns, 
Rise Time tp = 500 ns, f = 1 MHz 
Storage Time J, Jk, К and КЖ Input: Vi, = Voc 
Fall Time Preset Input: У = 0 
Clear Input: Vip, = 0 


ент) 
Clock Input: Vin = 2.5 V, t, = 20 ns, 


tp = 500 ns, f = 1 MHz 
J, Jk, K and КЖ Input: Уі) = 2.5 ү, 
Vinto) = 0, LH = 50 ns 


i . Clock Input: Vi, = 0 
preset Preset Time Preset Input: Vi, = 2.5 V, t, = 50 ns 
А Clock Input: Vi, = 0 


ено! 





schematic 
LOGIC STEERING BISTABLE STEERING LOGIC 
SECTION SECTION SECTION SECTION SECTION 
——— ————————p——————————-———Wu————-——.——— 
E Vcc | Т Т 71 


[УХ | 

na T 

TP MM |^ xs 

| | ik 1k 1.5k | 

| | | 

| | | 

КЕ | | 

p 

| | | 10 pF 

| 25 pF : | 





CLOCK PULSE 


NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 


2008 





TYPE SN5302 
DUAL J-K FLIP-FLOP WITH PRESET 





logic 


@ ® ® ® @ @ ® 


TRUTH TABLE 
EACH FLIP-FLOP 












OODOOOO® 


GND 






ta = Bit time before clock pulse 


ty à 77 Bit time after clock pulse 






positive logic 


High input to preset sets Q to logical 1 





recommended operating conditions 


Supply Voltage Ус/......................... BV to AV 
Maximum Fan-out From Each Output Into Positive Loads, N+. . . . 1. . . . . . . . . .10 
Maximum Fan-out From Each Output Into Negative Loads, NC. . . . . . . . . . а .10 


Fall Time of Clock Pulse оса) | ..................... 20 о 150 пѕ 
Minimum Width of Clock Pulse ысу. ............. .. ... . 50 п 
Rise Time of Clock Pulse аку. 0 8 8 ee l.l ew ew we s. e... 100500 


electrical characteristics (unless otherwise noted, T, = —55?C to 125°C, Voc = 3 V to 4 М) 


PARAMETER 


Input voltage required to 
Vinn) ensure logical 1 at J, K, 

preset, and clock 

Input voltage required to 
Vin(o) ensure logical O ot J, K, 

preset, and clock 


Logical 1 output voltage Vec = 3 V, N+ = 10 (lioa = -5 mA) қ 


олп) (off level) Vec = 4 V, N+ = 10 (lua = —5 mA) | 27 
Logical 0 output voltage № = 10 (li, = 2.5 mA), T, = —55?C 


Voutio) (оп level) № = 10 („к = 1.9 mA), Ty = 125°C 


lin J, K,or preset input current 
in — 2V 
Clock input current Vin = 0.3 V, Ta = —55°C 
Vi, = 03V, Т, = 125°C 
Vec = 3 У, N+ = № = 0, 
Average supply current Toggle = 1 MHz,T, = 25°C ` 
IcC(a) (each flip-flop) Vec = 4У, N+ =N-=0, 
Toggle = 1 MHz,T, = 25°C 
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TYPE SN5302 
DUAL J-K FLIP-FLOP WITH PRESET 





switching characteristics, Тл = 25°С, Vcc = 3.5 V, М + = N- =O 


Delay Time 


Rise Time 
Storage Time 
Fall Time 


Time to Set a Logical 1: 
JorK 
Time to Set a Logical 0: 
JorK 


ten ) 
teet(o} 


toreset Preset Time 24 


schematic (each flip-flop) 


STEERING 
SECTION 


LOGIC 
SECTION 


TEST CONDITIONS 


Clock Input: 
tp = 500 ns, 
J and K Input: 
Preset Input: 
Clock Input: 
tp = 500 ns, 
J and K Input: 
Vino) = 0, 
Clock Input: 
Preset Input: 


BISTABLE 
SECTION 


Vin = 2.5 V, t, = 20 ns, 
= 1 MHz 


Vin = 2.5 V, + = 20 ns, 
f = 1 MHz 

Vin[1) = 2.5 У; 

r = t = 50 ns 





SECTION 





CLOCK PULSE 


NOTES: а. Component values shown are nominal. 
b. Resistor values are in ohms. 
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TYPE SN5304 
DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 








logic 


6090000 


Io WT CP oe и] 
Lu K K Preset | 
FF! Clear Clear FF2 
a [е] 
Clock J J Clock 
ШЕ слана | 


TRUTH TABLE 
EACH FLIP-FLOP 





0000000 


tn = Bit time before clock pulse GND 
Таа = Bit time after clock pulse 
positive logic 
High input to preset sets Q to logical 1 
High input to clear sets Q1 and Q2 to logical 0 





recommended operating conditions 


Supply Voltage Veo .......... lo s s ае обы; Be eee ЭЭ V dO 4 V 
Maximum Fan-out From Each Output Into Positive Loads, М-............. 10 
Maximum Fan-out From Each Output Into Negative іоағ(45,М-............. 10 
Fall Time of Clock Pulse Но). 22.2....2.............. 20 ю 150 пѕ 
Minimum Width of Clock Pulse ыса) 2... 4 0 4 o ee ww ww 90 п 
Rise Time of Clock Pulse сей. e 8 8 s ee 2... .. .. Т0 ю 500 пѕ 


electrical characteristics (unless otherwise noted, T, = —55?C to 125°C, Vcc = 3 V to 4 V) 


PARAMETER 


Input voltage required to 
Vinn) ensure logical 1 at J, K, 
preset, clock and clear 
Input voltage required to 
Уо} ensure logical 0 at J, К, 
preset, clock and clear 


y Logical 1 output voltage Vec = 3 V, N+ = 10 (l4 = -5 тА) | 1. 
9st] (off level) Үсс = 4V,N+ = 10 (lg = —5 mA) 


Logical 0 output voltage . N- = 10( = 2.5 mA), T, = —55°C 


У 
9000] (on level) N= = 10( = 1.9 тА), Т, = 125°C 
lin J, K,or preset input current Vin = 27V 
Vin = 2V 
Clock input current Vin = 03 V, TA = -559С 
Vin = ОЗУ, Тл = 125°C 
Clear input current Vin = 27 V 
Average supply current Toggle = 1 MHz, 
(each flip-flop) 


locjav) 





Toggle = 1 MHz, 
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ТҮРЕ SN5304 


DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 





switching characteristics, Т, = 25°C, Vcc = 3.5 V, М + = N-= 0 


PARAMETER 


Delay Time 
Rise Time 
Storage Time 
Fall Time 


t Time to Set a Logical 1: 
se)  Jork 


t Time to Set a Logical 0: 
зе) уок 


мше [= 


schematic (each flip-flop) 


STEERING 
SECTION 


LOGIC 
SECTION 


NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 
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TEST CONDITIONS 


Clock Input: Vin = 2.5 V, 
tp = 500 ns, f = 1 MHz 
J and K Input: Vi, = Voc 
Preset Input: V;, = 

Clear Input: 


+ = 20 ns, 


Clock Input: 
tp = 500 ns, 
J or K Input: 
V ino) = 0, 
Clock Input: 
Preset Input: 
Clock Input: 
Clear Input: 





LOGIC 
SECTION 


STEERING 
SECTION 


BISTABLE 
SECTION 





CLOCK PULSE 





TYPE SN5310 
5-INPUT EXPANDABLE NAND/NOR GATE 





schematic 


О Усс 
EXPANDER NODE 3 M 


(See Note b) 


@ 9000 











00000 


Do not make external GND 
connection at pin 


positive logic 
10-4%5%6%7»%9»1 







NOTES: а. Component values shown are nominal. 


b. Four SN5320 expanders may be fanned into опе SN5310 to provide a total 
fan-in of 25. If expander is not used, leave pin Qo open. 


recommended operating conditions 


Supply Voltage Ус2....2...................... SV to AV 
Maximum Fan-out Into Positive Іоа45,М-................... .10 
Maximum Fan-out Into Negative Loads, N=. . . . . . . . . . . . . . . . s. s. . .10 


electrical characteristics (unless otherwise noted T, = —55?C to 125°C, Vcc = 3 V to АУ) 


PARAMETER 


Logical 1 input voltage required 
v at all input terminals to 
in(1} ensure logical 0 (on level) 
at output 














Input voltage required at ex- 
pander node (pin (т) to 

ensure logical 0 (on level) at 
output 


Vintayx 









Logical 0 input voltage required 

y at any input terminal to 
in(0) ensure logical 1 (off level) 

at output 









Input voltage required at ex- 
pander node (pin (1) to 

ensure logical 1 (off level) at 
output 


Уіцо)х 


CAUTION: 


This device was formerly TYPE SN531. Pin numbers of the SN5310 have been renumbered in accordance with TO-89. The electrical functions of 
the SN531 and the SN5310 are in the same physical location. See pin identification, page 2004, for SN531 pin numbers. 
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TYPE SN5310 
5-INPUT EXPANDABLE NAND/NOR GATE 





electrical characteristics (continued) 
(unless otherwise noted, Т, = -55°C to 125°C, Vcc = 3 V to 4 V) 


PARAMETER TEST CONDITIONS MIN TYP MAX 
Logical 1 output voltage 5 = 10 (ч = —5 тА) ; 


UNIT 
у А М 
oU!) (ой level) у 
N 
(ик = 2.5 mA), T, = —55°C 

Vin = 0.3 V, N+ = N- = ОЛ, = ~55°C -0.25 А 

А 

А 

А 

А 


E 3 
= 4V, Vi, = 03V 
cc , іп , 
ЕН КЕДЕ 
Усс = 3 V, Vin = 1.7 ү, 
у= озуму = N= Ot, хоз] 019 
6 







































Logical 0 output voltage 
(on level) 








Vout{o} N- 













2 2 M i | 4 s Е ЕЗ М 





lin Input current (each input) 7 








On level supply current 
(each gate) 





lecton) Voc = Vin = 4V,N+ = № = 0, 






Voc = Vin = 3V,N+ = № = 0, 
TA = 25°C 


T, = 25°C 


Vec c3 V. У„=0ЗУ, 
N+ = N- — 0, T, = 25°C 





1 Off level supply current 
CCloffl (each gate) 











m 

m 

т 
Қа 


ТА = —55°С 1.24 2 
T, = 125°C 17 3.25 





Resistance value of R, 








switching characteristics, Т, == 25°C, Vcc — 3.5 М, N-— 1 


TEST CONDITIONS 


Delay Time 
Rise Time Input: Vi, = 2.5 V, f = 1 MHz, 


Storage Time % = 500 ns, t, = t, = 20 ns 
Fall Time 
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TYPE SN5311 
DUAL 5-INPUT NAND/NOR GATE 





schematic (each gate) 


960600000 


0000000 


GND 





Component values shown are nominal 


positive logic 
9-5»%6%7%8»10 13 = 1¢2¢3¢12¢14 





recommended operating conditions 


Supply Voltage УС....................... . BV to AV 
Maximum Fan-out From Each Output Into Positive Loads, М-............. 70 
Maximum Fan-out From Each Output Into Negative loads, N=. . . . . . . . . . . .. 10 


electrical characteristics (unless otherwise noted, T, — —55?C to 125°C, Vcc = 3 V to 4 V) 


PARAMETER TEST CONDITIONS MIN TYP MAX 
Logical 1 input voltage required 


at all input terminals to 
| mE Í 


1.7 
Vinn) ensure logical O (on level) 
7 3 
7 


at output 
Voc = 3 ү, Vin = 0.3 ү, 1 
j NF = 10 (l4 = -5 mA) 
Voc = 4V, Vn = 03 V, " 1 
Vec = 3V, Vin = 17 V, N- = 10 
(link = 2.5 mA), Ty = -559С 


Veo = 8 V, Vn = 17 V, № = 10 
(lig = 1.9 mA), Тл = 125°C 

| 
Ун = 03V, NT = М= = 9T, = 125°C 


= 3 V, Vn 0.3 V, 
N- = 0, T, = 25°C 






















Logical 0 input voltage required 
y at any input terminal to 

іп(0) ensure logical 1 (off level) 
at output 


ү Logical 1 output voltage 
outl) (off level) 







Logical O output voltage 
(on level) 












Vout(o) 





S 





lin input current (each input) 7 


b 





On level supply current 


ссп (each gate) 


m 
m 
т 






Off level supply current 


(each gate) 


A 
A 
A 
Іссіоя 
А 




















Delay Time 
Rise Time 

Storage Time 
Fall Time 







Input: Vi, = 2.5 V, f = 1 MHz, 
їр = 500 ns, t, = t, = 20 ns 


TYPE SN5315 


10-INPUT EXPANDABLE NAND/NOR GATE 


schematic 





EXPANDER NODE 
(See Note b) 


NOTES: 


a. Component values shown are nominal. 
b. Three $N5320 expanders may be fanned into one SN5315 to provide a total 
fan-in of 25. If expander is not used leave pin open. 


recommended operating conditions 


Supply Voltage Vec . . . . . . . 
Maximum Fan-out Into Positive Loads, N+ 


Maximum Fan-out Into Negative Loads, N— . 


electrical characteristics (unless otherwise noted, Т, 


Logical 1 input voltage required 
af all input terminals to 

ensure logical 0 (on level) 

at output 


Input voltage required at ex- 
pander node (pin ) to 
ensure logical 0 (on level) at 
output 


Logical 0 input voltage required 
at any input terminal to 

ensure logical 1 (off level) 

at output 


input voltage required at ex- 
pander node pin (pin ) to 
ensure logical 1 (off level) at 
output 


2016 





е e . . . . . . . . е . . . . 





Vec 


() Ф@ G2 б) (9 (9 (5 


O OUTPUT 


positive logic 


=1-2-3-5-6-7:8- 12: 13: 14 





ЗУ to 4V 


e . . . . . . . . . • e . . 


—55?C to 125°C, Vcc = З V to 4 V) 


Усс = 


Vec = 3V, = -559С 
Vec = 3V, = 125°C 
сс = 4V, = —55°С 





TYPE SN5315 
10-INPUT EXPANDABLE NAND/NOR GATE 








electrical characteristics (continued) 
(unless otherwise noted, T, 


PARAMETER 


-559С to 125°C, Vcc = 3 V to 4 V) 


ү Logical 1 output voltage 
ow!) (off level) 


Vec = 3 У, Vin = 1.7 ү, N- = 10 
Logical 0 output voltage (Ki = 2.5 mA), Т, = —55?C 
(on level) Veco = 3 V, Vin = 17 V, N- = 10 
(ging = 1.9 mA), T, = 125°C 


V out(o] 


Input current (each input) 


ссор On level supply current 








switching characteristics, Т, = 25°C, Vcc = 3.5 V, № = 1 


PARAMETER 


Delay Time 
Rise Time Input: Vi, = 2.5 V, f = 1 MHz, 


Storage Time tp = 500 ns, t, = t, = 20 ns 
t Full Time 
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TYPE 5М5320 
5-INPUT EXPANDABLE AND/OR GATE 


ALSO USABLE AS 5-INPUT EXPANDER 


schematic 





5 Vcc 
EXPANDER NODE (See Note a) 


(See Notes a and b) 


Vee 


Ф ® ® Ф 


p OUTPUT 


2 ко 


Vee 
(See Note a) 


NOTES: a. When used as an expander for the SN5310, SN5315 or another 585320, leave 


Усс and Veg terminals open. iti | А 
b. Three expanders may be fanned into опе 505315 or 4 expanders may be positive од!с 





© 


fanned into one SN5310 or SN5320 to provide a total fan-in of 25. 2=4•е5•6• 7 •10 


с. Component values shown аге nominal. 


recommended operating conditions 


Supply Voltage Мес . 2-25-25 5.8529. 9 UK Re we we Ge 
Supply Voltage Vee. . . . . ЗА deas Шы ж Ch od Re ue [йз Ой SX Ж Wc A 
Maximum Fan-out Into Positive [ode NE CS. ou 5а dX OD AS ж, GG RI TED OX! VC IBS 


Maximum Fan-out Into Negative Іосіб,М-................. 
NOTE: For cascading capabilities see design characteristics, page 2. 

electrical characteristics 
(unless otherwise noted, T, = —55?C to 125°C, Voc = 3 V to 4 V, Ve = -3 V) 


PARAMETER 


Logical 1 input voltage required 
Vint) at all input terminals to 
ensure off level at output 













Logical О input voltage required 
at any input terminal to 

ensure logical 0 (on level) 

at output 






Vinto) 














Vec = 3 V, Vin = 03 V, 
N- = 4( = 1 mA), T, = -55%С 


Vec = 4 У, Vin = 0.3 V, TA = -559С 


Vec = 4У, Vin = 03 V, TA = 


Logical О output voltage 
(on level) 






Voutt 0) 











Expander node output 
Vouttoyx voltage (off level) with 
logical 0 at any input 






Expander node output 
Voutttyx Voltage (on level) with 
logical 1 at all inputs 






Усс = 3V, Vin = 17У, Т, = 125°C 
Veco = 4 V, Vin = 2.5 V, T, = -559С 









Vec = 4 V, Vin = 2.5 У, ТА = 125°C 





CAUTION: 


TEST CONDITIONS MIN TYP MAX 





ЗУ to 4V 
. . --3У 
zu 4 
4: 





This device was formerly TYPE SN532. Pin numbers of the SN5320 hàve been renumbered in accordance with TO-89. The electrical functions of 


the SN532 and the SN5320 are in the same physical location. See pin identification, page 2004, for SN532 pin numbers. 
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ТҮРЕ 5М5320 
5-INPUT EXPANDABLE AND/OR GATE 





electrical characteristics, continued 
(unless otherwise noted, T, = —55?C to 125°C, Vcc = 3 V to 4 V, Ve = -3 М) 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT | 
Vec = 3 V, Vin = 1 V, 
Voltage difference from input N+ = 4 (liad = —2 mA) v 


SE e ыш Meri cd 
























































































Input current (each input) EX 
Vec = 3 V, Vj, = 03 V, N4- = N- — 0, 
On level Voc supply current T, = 25°C 
Cecio (each gate) Veo = 4 V, Vj, = 03V, МТ =N- = 0, 
T, — 25?C 
| On level Vgg supply current TA = 25°C з 
EEfon (еасһ gate) Voe = 4 V, Vin = 0.3V,N+ = № = 0, 
T, = 25°C 
Veo = Vin = 3 V, N+ 
А Off leve! Voc supply current TA = 25°C 
CCloffl (each gate) Vec = Vin = 4V, No 
TA = 25°C 
Veo = Vin = 3 V, N4 
| Off level Ver supply current ТА = 25°C 
EE(offl (each gate) Үсс = Vin = 4У,М-- 
Т, = 25°C 
Resistance value of R, m 


switching characteristics, Тл = 25°C, Vcc = 3.5 V, V = -3V, М = 1 


PARAMETER 


Delay Time 1 
Rise Time Input: Vi, = 2.5 V, f = 1 MHz, 


Delay Time 2 t5 = 500 ns, t, = t, = 20 ns 


P 
Fall Time 
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5М5330 
DUAL 3-INPUT МАМО/ МОК GATE 





schematic (each gate) 


®@®@OO® 





Component valves shown are nominal positive logic 


6--4%5%7 10--1%2%»%9 





recommended operating conditions 


Supply Voltage Vec . . . CA e ыж ғғ Se eo e dew cx BV FOV 
Maximum Fan-out From Each Output Into Positive Loads, Nt. ыса ЧЫ азы e TO 
Maximum Fan-out From Each Output Into Negative Loads, NC. . . . . . . . . . . . . .10 


electrical characteristics (unless otherwise noted, T, = —55?C to 125°C, Vcc = 3 V to 4 V) 


% 
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
at all input terminals that will eo эү. 


ensure logical 0 (on level) B ed 












Vint i) 


















Logica 0 input voltage required 
at any input terminal that will 
ensure logical 1 (off level) 

at output 


V info) 


at output 
Усс = 3 V, V, = 03 V, 
NÆ = 10 (l4 = —5 mA) M 


Vec = 4V, Vin = 03 V, ў 
Vec = 3 V, Vin = 17 V, N- = 10 
(Шик = 2.5 mA), Т, = -55%С 


Усс = З У, Vin = 17 V, № = 10 
ink = 19 mA TA = 125°C 


у Logical 1 output voltage 
out!) (ОҢ level) 


< 


















Logical 0 output voltage 


V 
outll (оп level) 













Тл = 25°C 








On level supply current 


| 
CClon (each gate) 








= = 3V,V,, = 0.3 V, 
N+ = N- E 0, T, = 25°C 
Voc = 4У, Vin = 03 V, 
N+ = N- + 0, T, = 25°C 






Off level supply current 


| 
CCloffl (each gate) 


Delay Time 


Rise Time Input: 
Storage Time tp = 500 ns, t, = t, = 20 ns 
Fall Time 


= 2.5 V, f = 1 MHz, 


Vin 





Propagation Delay Time 


CAUTION: 
This device was formerly TYPE SN533. Pin numbers of the SN5330 have been renumbered in accordance with TO-89. The electrical functions of 
the 5М533 and the 5М5330 are in the same physical location. See pin identification, page 2004, for 5М533 pin numbers. 
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TYPE SN5331 
TRIPLE 3-INPUT NAND/NOR GATE 





schematic (each gate) 


6 Ө (0 (0 0 0 Ө 


(9 9 9 @ (9 9 (9 


GND 





positive logic 


Component values shown are nominal. | 1-2%3%14 6-5%7%8 9--10%12%13 





recommended operating conditions 


Supply Voltage Vec . . . . . . . . . е ы d. Ue LAE ы XR ж ADU» ТУЛА V 
Maximum Fan-out From Each Output Into Positive isadi, NESS, 22 et ue ЫБЫ a a loue mo "ug 
Maximum Fan-out From Each Output Into Negative Loads, М-............. 10 


electrical characteristics (unless otherwise noted, T, = -55°C to 125°C, Vcc = 3 V to 4 V) 


PARAMETER TEST CONDITIONS MIN TYP MAX мт 
Loai : Е 
at all input terminals to 
dae снес 12 


ensure logical 0 (on level) 
r Yi , 















Vinn) 











Logical 0 input voltage required 
at any input terminal to 

ensure logical 1 (off level) 

at output 


Vintol 


at output 
vec = 3v. Vin = 0.3 V, y 


= 10 (li,4 = —5 mA) 
NIME D 
ES 


e 





v Logical 1 output voltage 
out!) (о level) 


« 


= 3 V, Vin = 17 V, N- = 10 
2.5 mA), Т, = —55°C 
Voc = 3 V, Vin = 17 V, N- = 10 
а = = 1.9 mA), Ta = 125°C 









< 


Logical 0 output voltage 


У 
010) (оп level) 








lin Input current (each input) 





On level supply current 
согоо) (each gate) 
a = 3 V, Vin = 03 V, 

N+ = N-— 0, T, = 25°C 
Vec = 4 V, Vin = 03 V, 
N+ = N-=0,T, = 25°C 





Off level supply current 
(each gate) 













Іссіот 











switching characteristics, Т, = 25°C,Vcc = 3.5 V, N- = 1 


PARAMETER TEST CONDITIONS TYP MAX 





Delay Time 

Rise Time Input: Vi, = 2.5 V, f = 1 MHz, 
Storage Time tp = 500 ns, t, = t, = 20 ns 
Fall Time 


tod Propagation Delay Time 
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TYPE SN5340 
DUAL AND/OR GATE 





schematic ; 


Vee Vec 


90000 


= 
бақ? 





NOTES: а. Component values shown are nominal. 
b. Do not connect pins (2) and together, 


positive logic 


4=5-6°7 





recommended operating conditions 


Supply Voltage Усс................. ғы 90$ wc cs BV OAV 
Supply Voltage Væ. . . . . . . iro ap^ С Ae ш Sn DRY ue abr seedy, 3E vat Dar etum, р 53 И 
Maximum Fan-out From Each Output Into Positive Loads, М+............ . . 4 
Maximum Fan-out From Each Output Into Negative Loads, №. . . . . . . . . . .. ..4 


NOTE: For cascading capabilities see design characteristics, page 2. 


electrical characteristics 
(unless otherwise noted, T, = —55?C to 125°C, Vcc = 3 V to 4 V, Ve = -3 V) 


PARAMETER TEST CONDITIONS = 
= у 















at all input terminals to 
ensure logical 1 (off level) 
at output 


Vini) 


















Logical 0 input voltage required 
at any input terminal to 

ensure logical 0 (on level) 

at output 


Vinto) 






Voltage difference from input to 
hen logical 1 
AV output w 
1) level is applied to all 
inputs 








З V,Vi, = 03 V, N- = 4 
Т mA), TA = —55?C 
Усс = 3 V, Vin = 0.3 V, м = 4 
(ик = 0.76 mA), T, = 125°C 





Logical 0 output voltage 
(on level) 





Vout(o) 


CAUTION: 
This device was formerly TYPE SN534. Pin numbers of the SN5340 have been renumbered in accordance with TO-89. The electrical functions of 
the SN534 and the SN5340 are in the same physical location. See pin identification, page 2004, for SN534 pin numbers. 
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TYPE SN5340 
DUAL AND/OR GATE 








electrical characteristics, continued 
(unless otherwise noted Т, = —55?C to 125°C, Vc = 3 V to 4 V, VE = – З V) 


PARAMETER TEST CONDITIONS 
in nput current (each input) 


On level Voc supply current 
(each gate) 


On level Vg supply current 


(each gate) 


Off level Voc supply current 


І 
СС(о# (each gate) 


Off level Vee supply current 


1е(он (each gate) 





switching characteristics, Тл -- 25°C, Vcc = 3.5 V, М— = 1 


PARAMETER 





Delay Time 1 
Rise Time Input: Vi, = 2.5 V, f = 1 MHz, 


Delay Time 2 t= 500 ns, t, = t, = 20 ns 
Fall Time 
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TYPE SN5350 
QUADRUPLE INVERTER/DRIVER 





schematic (each inverter) 


$0000 





Component values shown are nominal 





recommended operating conditions 


Supply Voltage Мес . . . . . XII 
Maximum Fan-out From Each Output Into ‘Positive Loads, МЕ c eo a e а a e 53 00x» x 10 
Maximum Fan-out From Each Output Into Negative Loads, N=. . . . . . . . . . . .. .10 


electrical characteristics (unless otherwise noted, Т, = -55°C to 125°C, Vcc = 3 V to 4 V) 


PARAMETER 


Logical 1 input voltage required 
to ensure logical O (on level) 

at output 

Logical 0 input voltage required 
to ensure logical 1 (off level) 

at output 


Logical 1 output voltage 

(off level) Voc = 4 V, Vin = 0.3 У, 
N+ = 10 (ыа = = —5 mA) 
Усс = 3 V, Vin = 1.7 V, N- = 10 

Logical 0 output voltage (Ьик = 2.5 mA), Т, = —55?C 

(on level) Vec = 3 V, Vi; = 1.7 V, № = 10 
(к = 1.9 mA), Т, = 125°C 


5 
On level supply current T4 = 25°C 


| 
CClonl (each inverter) 





switching characteristics, Т, = 25°С, Voc = 3.5 М, N- = 1 


Delay Time 
Rise Time Input: Vi, = 2.5 V, f = 1 MHz, 


Storage Time t, = 500 ns, t, = t = 20 ns 


Fall Time 





CAUTION: 
This device was formerly TYPE SN535. Pin numbers of the SN5350 have been renumbered in accordance with TO-89. The electrical functions of 
the SN535 and the 5М5350 are in the same physical location. See pin identification, page 2004, for SN535 pin numbers. 


2024 


TYPE SN5360 
QUADRUPLE 2-INPUT NAND/NOR GATE 





schematic (each gate) 


@ ®@ ® @ ®@ ® @® 


б) @ @ 0) @ ( (D 


positive logic 





Component values shown are nominal 





recommended operating conditions 


Supply Voltage Veo . . . . . . ааа we QV to 4V 
Maximum Fan-out From Each Output Into Positive Loads, Nt. . . . . . . . . . . . ...10 
Maximum Fan-out From Each Output Into Negative Loads, N=. . . . . . . . . . . . . .10 


electrical characteristics (unless otherwise noted, T, — —55?C to 125°C, Vcc = 3 V to 4 V) 


PARAMETER rar TEST CONDITIONS MIN TYP MAX 


at all input terminals to 


ensure logical O (on level) 
at output 
Vec = 3 V, Vin = 0.3 У, 
7 N+ = 10 (lg = -5 mA) 
Voc = 4V, Vin = 03V, 
N+ = 10 (l4 = -5 mA) 
Veco = 3 V, Vin = 1.7 V, N- = 10, 
(link = 19 mA), TA = 125°C 


Vn озум E E) oas 


E 


З 
Vec = 3 У, Vin = 0.3 V, 
N- = 0, T, = 25°C 
















ЯН 


Vin ni 





< |<] 





Logical 0 input voltage required 
at any input terminal to 

ensure logical 1 (off level) 
at output 


Уо) 


v Logical 1 output voltage 
otl (off level) 












Voc = 3 V, Vin = 17 V, N- = 10, 
(Link —2.5 mA), Тл = ~55°C 













Logical 0 output voltage 
(on level) 





Vouttol 









in Input current (each input) 





On level supply current 
(each gate) 







locton) 





Off level supply current 
(each gate) 








loctorn 





4 V, Vin = ОЗУ, 


mA 
mA 
mA 
N- = 0, T, = 25°C ВА 





switching characteristics, Тл = 25°С, Vcc = 3.5 V, N- = 1 


Delay Time 

Rise Time Input: Vin = 2.5 V, f= 1 MHz, 
Storage Time „= 500 ns, t, = t, = 20 ns 
Fall Time 





| 2025 


TYPE SN5370 
DUAL EXCLUSIVE-OR GATE 





schematic (each gate) 





OO @ @ ®®Ф 


NC — No internal connection. 
Component values shown are nominal 





positive logic 
recommended operating conditions CFS OE NOLS t 9n ынд EA А 

Supply Voltage ҮУс/................. 0.5. 5. ЗУ to AV 
Maximum Fan-out From Each Output Into Positive Loads, N+ V Ы Ы tae молы ЫЗЫ в з 10 
Maximum Fan-out From Each Output Into Negative Loads, М-............. 10 


electrical characteristics (unless otherwise noted, Т, = -55°C to 125°C, Vcc = 3 V to 4 М) 


Logical 1 input voltage required 
at both input terminals of either 
AND section to ensure logical 0 
(on level) at output 


Logical 0 input voltage required 
at one input terminal of each 
AND section to ensure logical 1 
(off level) at output 


Logical 1 output voltage 
(off level) 


Logical 0 output voltage 
(on level) Vec = 3V, " 
N- = 10 (li = 1.9 mA), Ty 


Input current (each input) 


On level supply current 


locton) (each gate) 


Off level supply current 


Iccioff (each gate) 





switching characteristics, Тл = 25°C, Voc = 3.5 М, № = 1 


Delay Time 30 
Rise Time : ; E f = 1 MHz, 30 60 


Storage Time t, = oS = 20 ns 100 200 
Fall Time 100 200 
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TYPE SN5380 
ONE-SHOT MONOSTABLE MULTIVIBRATOR 





logic 


TRUTH TABLE OUTPUT Vec 


(9 OOOO 





positive logic 


T 
БЕЙЕК aunts 
te E. t 


с 

ШЕКЕ И БЕ ШШШ ЕНДИ 

ЕЕЕ eed 
ERI 


ONE-SHOT (logical 0 for tp ns) 


1, = bit time before change in input levels 












ONE-SHOT (logical 0 for to ns) 





t,4+4—bit time after change in input levels 





recommended operating conditions 


Supply Voltage Veco . . . . . . ©з M uel ж зе ҚТЫ асыла UE eq ла V dO AM. 
Maximum Fan-out Into Positive Loads, N+ лы Зе Gu. LE. db ne MAR Mo UR Xo di ue m. С 
Maximum Fan-out Into Negative loads, N=. . . . . . . . . . . . . . . . . .. 10 
Minimum Set-Up Time, tet ................ rl. s. s. s. se) 400ns 


electrical characteristics (unless otherwise noted, Т, — —55?C to 125°C, Vcc = 3 V to 4 V) 


PARAMETER MIN TYP MAX 


Input voltage required to 
ensure logical 1 at T or TX 
input terminal 






TEST CONDITIONS 












Vint} 






Input voltage required to 
ensure logical 0 at T or ТЖ 
terminal 





Vino) 










Vec = 3 V, N+ = 10 (l4 — —5 mA) 
Vec = 4 V, N+ = 10 (load = -5 mA) 
Vec = 3 V, Vo= 0.3 V, pin (10) open 
N- = 10 (li, = 2.5 mA), Т, = —55?C 


Veco = 4V, Yo= 0.3 V, pin (10) open 
№ = 10 (lin = 1.9 mA), T, = 125°C 





ү Logical 1 output voltage 
oU!) (off level) 
























ү Logical 0 output voltage 
outlo) (оп level) 

















sink 






Input current (each input) 






Duty cycle = 50%, T, = 25°C 
Voc = 4V,N+ = N- — 0, 
Duty cycle = 50%, T, = 25°C 








Icctav) Average supply current 









This is the minimum time necessary for the input signal to dwell before the triggering transition begins and applies when pin © is shorted to pin (7) and ріп (2) 
is shorted to pin 00). Set-up time begins only after the occurrence of the 10% point of the output fall time. 


їрїп © shorted to pin (7) and pin (2) shorted to ріп unless otherwise noted. 


CAUTION: 


Pin numbers of the SN5380 have been renumbered in accordance with TO-89. The electrical functions are in the same physical location. See 
pin identification, page 2004, for former pin numbers. 
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TYPE SN5380 
ONE-SHOT MONOSTABLE MULTIVIBRATOR 





switching times, T, = 25°C, Vcc = 3.5 V, fan-out N- = 1 


ta Delay Time after Positive-going 
Transition at T (pin ) 
taz Delay Time after Negative-going Input: Vi, = 2.5 V, f = 1 MHz, tp = 


Transition at TX (pin © ) t, f = 20 ns 
Rise Time 
Fall Time 


Input: Vin = 2.5 V, f = 1 MHz +}, 





t, = ty = 20 ns 


їрїп (%) shorted to pin (7) апа ріп (2) shorted to pin unless otherwise noted. 


schematic 


INPUT T* 
(9 © OUTPUT 
(See Note d) (9 





(See Note 4) 
O GND 


NOTES: а. Component values shown are nominal. 
b. Output pulse width ip is proportional to ҚЫ бір): Output pulse width. may be modified using pins (1). ©. (8). and (0) fo change effective values of 
of Ro and Cj. Nominal value of internal Riz.) is 8 КО and Cu, is 25 pF. Value of modified Riz.) should be maintained between 6 КО and 15 КО, 
CAUTION: 
When the effective value of Сір > 0.1 uF, а 560-0 resistor must be connected іп series with the external portion of Сор between pins 
O and ©)». 


с. Delay time (t4) may be modified using pins (3). ©. (7). and to change effective values of Rita) and Cray: Nominal value of internal Rita) is 
2 КО. Value of modified Rita) should be maintained between 2 kQ and 10 kQ. 


d. T triggers on a positive transition to logical 1 level, and TX triggers on a negative transition to logical 0 level. When triggering with T input, hold T% at logical 
1. When triggering with ТЖ input, hold T а! logical 0. 
CAUTION: 
Pin numbers of the SN5380 have been renumbered in accordance with TO-89. The electrical functions are in the same physical location. See 


pin identification, page 2004, for former pin numbers. 
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SOLID CLMCGWLLY® SEMICONDUCTOR NETWORKS 





SERIES 53 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t 


. Each input tested separately with unused 
inputs at worst case levels. 

. The flip-flop is tested for performance in 
accordance with truth table. 

. Preset and clear tested with Vin[clock] = 2 


FIGURE 1 


Vout 
n 


1. Each input tested individually for 
input current. 
2. Each output tested individually for 


Vout(1) Md Уш): 


FIGURE 3 


ALL INPUTS 


T. All inputs tested simultaneously. 


FIGURE 5 


Arrows indicate actual direction of current flow. 


CLOCK = = Ми) Minimum 
INPUT 
Vin (0) maximum 


ALL INPUTS 





zd 


ff (clock) 


он 


1. The flip-flop is tested for ripple action with the 
following conditions: 
Clock input: Vin(t) minimum, Уо) maximum, 
t= 150 ns (maximum). 
All other inputs: Vin(4] minimum. 


FIGURE 2 


CLOCK 


= 50%, 0 


Duty Cycle 


FIGURE 4 


FIGURE 6 
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SERIES 53 | 
SOLID ОЕЕФШЕТ” SEMICONDUCTOR NETWORKS 


De НА Сы EMEND ы а ап чел з= ы ыққа MEN 
PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t(continued) 


ALL UNUSED 
INPUTS 
У 
о 
ALL INPUTS 


Vout(1) 
Vint O)X 


1. Each input tested separately. 


FIGURE 7 FIGURE 8 


x 
о 


ALL INPUTS 


v 
EF 
22 
а. 
2 
-— 
ч 
< 


1. Test on-level and off-level currents. 


FIGURE 9 FIGURE 10 


1. Each input tested separately. 


1. All inputs tested simultaneously. 2. $N5320 expander node is open 


2. SN5320 expander node is open. 


FIGURE 11 FIGURE 12 





T Arrows indicate actual direction of current flow 
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А SERIES 53 
SOLID CIRCUIT SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t(continued) 






Vout(0) X 


Vee 









1. Ry = 2.6 kQ at —55°C. 
2. Ry = 3.25 КО at 125°C. 
3. All inputs tested simultaneously. 
4. Ry is worst-case equivalent of R, in the 
SN5310, SN5315 ог SN5320. 
FIGURE 14 





1. Ry = 1.24 КО at —559C. 

2. Ry = 17 kQ at 125°C. 

3. Each input tested separately. 

4. Ry is worst-case equivalent of К; in the 
545310, SN5315, ог SN5320. 

FIGURE 13 








1. lcc and lgg on-level and off-level currents 
are tested with expander node open. 
ү 
2. R, == -cc 
IT 




















1. Each inverter is tested separately. 


FIGURE 16 





FIGURE 15 





1. Each AND section tested separately. 1. Each input pair is tested separately for Voy. 






2. Each input tested separately for 1-1. 


FIGURE 18 






FIGURE 17 


T Arrows indicate actual direction of current flow 
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SERIES 53 
SOLID CERGUWLL® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued) 


1. Each input tested separately. 
2. With minimum Vin) and maximum Vinto} and the unused 


input at the worst-case level, the one-shot 
output is verified. 


FIGURE 19 


l. log is measured with a 50% duty cycle. 
FIGURE 20 FIGURE 21 





CAUTION: 
Pin numbers of the SN5380 have been renumbered in accordance with TO-89. The electrical functions are in the same physical location. See 


pin identification, page 2004, for former pin numbers. 


switching characteristics 


CLOCK 
INPUT 


OUTPUT WAVEFORM 


(Q or Q) 


Моо) ON LEVEL 
Vou!) OFF LEVEL 


TURN-OFF 
OUTPUT WAVEFORM 
(Q or Q) 


Моко) 


FIGURE 22. CLOCK PULSE AND OUTPUT VOLTAGE WAVEFORMS 
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Ж SERIES 53 
SOLID GLRGCULL SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vin(1) 


J, К, OR J*, K* INPUT 


J, К, OR J*, K* INPUT 


Vin(O) 


CLOCK INPUT 


Vino) 
bit 


tset(0) 


FIGURE 23. TIME TO SET A LOGICAL LEVEL VOLTAGE WAVEFORMS 


PRESET/CLEAR INPUT 


Монт) OFF LEVEL 
Q OUTPUT 


Vout (0) 


Vout(1) 


Q OUTPUT | 


Моно) ON LEVEL 


1. Vinciock] =? 


FIGURE 24. PRESET/CLEAR TIME VOLTAGE WAVEFORMS 
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SERIES 53 
SOLID CERCUFL® SEMICONDUCTOR NETWORKS 


i a КЕНТ АРЕН 
PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


out(1) 


ee E OFF LEVEL 
= OUTPUT 


ш-- --- == Мо) 
ti p ON LEVEL 


FIGURE 25. NAND/NOR GATE SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS 


GATE GATE 
SN7311 |5 UNDER UNDER SN7311 
TEST TEST 
O 


Vin(1) 


Vinto) 
Мм) OFF LEVEL 
OUTPUT 
ON LEVEL 


NOTES: 1. The generator has the following characteristics: t, = t= 20 ns, 1p = 500 ns, PRR = 1 MHz, Zou œ 50 О. 


r out ^ . 


2. Propagation delay: а пто 


FIGURE 26. GATE PROPAGATION DELAY TEST CIRCUIT AND VOLTAGE WAVEFORMS 
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Я SERIES 53 
SOLID ӨЛЕСШЕЖ SEMICONDUCTOR NETWORKS 


лос ые еы ес ne Oa is NR оү 
PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


NETWORK 


UNDER Vout (1) 


90% 
TEST OFF LEVEL 


FIGURE 27. AND/OR GATE SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS 


Vin(0) 


Vout(1) 
OUTPUT 


FIGURE 28. ONE-SHOT VOLTAGE WAVEFORMS 
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SERIES 53 


SOLID GLREULF™ SEMICONDUCTOR NETWORKS: 


MECHANICAL DATA 


general 


Series 53 semiconductor networks are mounted in 

glass-to-metal hermetically sealed, welded pack- 

ages. Package body and leads are gold-plated 

Е-151 glass-sealing alloy. Approximate weight is 
0.510 


| 


0.4 
(See Note е) 


0.175 REF. 
0.165 MIN. 
(See Note e) 


0.175 REF. 
0.165 MIN. 
(See Note е) 


0.013 


0.250 REF. 
(See Note e) 


>< 0.005 
0.003 
SIDE VIEW 


Falls within TO-89 dimensions 


leads 


Gold-plated F-15t leads require по addi- 
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard 
lead length is 0.175 inch. Networks can be 
removed from Mech-Pak carriers with lead 
lengths up to 0.175 inch. 


insulator 


An insulator, secured to the back surface of 
the package, permits mounting networks on 
circuit boards which have conductors passing 
beneath the package. The insulator is 0.0025 
inch thick and has an insulation resistance 
of greater than 10 megohms at 25°C. 


mech-pak carrier 


The Mech-Pak carrier facilitates handling the 
network, and is compatible with automatic 
equipment used for testing and assembly. 
The carrier is particularly appropriate for 
mechanized assembly operations and will 
withstand temperatures of 125°C for indefi- 
nite periods. 


ordering instructions 


Variations in mechanical configuration of 
semiconductor networks are identified by 
suffix numbers shown in a table at the right. 


TPatented by Texas Instruments 


+F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 
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Falls within TO- 








0.1 gram. All external surfaces are metallic and 
are insulated from leads and circuit. All Series 53 
networks are available with formed leads, insulator 
attached, and/or mounted in a Mech-Pak carrier. 


(0,0,00,000 


NOTES: 


. All dimensions in inches. 

. All decimals 220.005 except as noted. 

. Lead spacing tolerance is 0.015 at extremities and 
0.005 at package, nonaccumulative. 

. Lead centerlines are located within +0.005 of their 
true positions relative to body centerlines. 

- Not applicable in Mech-Pak carrier. 


. Symbolization denotes orientation of package. 


84 dimensions 


FORMED LEADS 


0.004 R 0.250 MAX. 


0.013 :0.005 
Typical ТЕС 


(мо ) y 


Шаа ды 0.500 : 0.010 (МОТЕ В) BER 


a. All dimensions in inches. 

b. Not applicable in Mech-Pak Carrier. 

с. Measured from center of lead to bottom of package. where lead 
emerges from body. 


NOTES: 


MECH-PAK DIMENSIONS 


9.625 


! 0,047 DIA THRU 
| 0.090 DIA x 45% COUNTERSINK 
TM SIDES 


D 
"в 
p 

NOTES: 1. All dimensions are nominal in inches unless otherwise specified. 
2. Overall thickness is 0.175 and nestled height is 0.150 each. 


lead Length 
Formed Leads 


Ordering 
Suffix 


29% nickel, and 17% cobalt. 





PRINTED IN U.S.A. 
T! cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SERIES 15 930 i 
SOLID CIRCWEP” SEMICONDUCTOR NETWORKS! 





DIODE-TRANSISTOR LOGIC (DTL) NETWORKS 
FOR DIGITAL SYSTEMS 


066 61 531835 


application 


The series 15 930 networks are designed for use 
in medium to high-speed digital applications, 
including data handling, computer and control 
systems. Definitive specifications are provided 
for operating characteristics over the full mili- 
tary temperature range of --559С to 125°C. 


9961 ‘330W3AON (098899 5-14 "ОМ NIL3TING 


features 


9961 АЧУПИ834 "601899 5-14 ‘ON NILITING 6532У143Ч 


LOW SYSTEM COST 


© multifunction gates offering low cost рег 
logic function 





€ electrically designed specifically for 


monolithic integrated-circuit technology TYPE SN15 950 PULSE-TRIGGERED BINARY BAR 


PERFORMANCE description 
Series 15 930 is a complete family of diode- 
€ high speed | transistor logic (DTL) which is most attractive 
e high d-c noise margins when high performance and low cost per func- 
tion are necessities to system design. 
e low power dissipation 
ө good fan-out capability The basic family consists of NAND gates, an 


expander, a buffer, a power gate, master-slave 

flip-flops, a pulse-triggéred binary and a mono- 

stable multivibrator. Dual, triple, and quadruple 

EASE OF DESIGN multi-function gates are available to minimize 
system package count. 

ө familiar logic configuration (DTL) 

This line features a unique combination of high 


e single-ended output — dot-OR logic speed, high d-c noise margin, and low power 
g P 


© complete family for design flexibilir dissipation. The single-ended output lends itself 
P y 9 y readily to performing dot-OR logic thus reduc- 
€ single power supply ing the number of different type functional 


blocks in a system. 
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TPatented by Texas Instruments 





о TEXAS INSTRUMENTS 
INCORPORATED 
SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 è DALLAS 22, TEXAS 3001 


SERIES 15930 : 
SOLED crmcuigu^ SEMICONDUCTOR NETWORKS 


typical operating characteristics, T, —55?C to 125?C, supply voltage Vcc — 4.5 V to 5.5 V 


Speed: Gate Propagation Delay . "- o м EV. 
Monostable Multivibrator Propagation Delay . олы wo Be aS aw. o Iw. Ons 
Flip-Flop Clock Rate (SN15 931, SN15 945, SNIS 948) . ое e a ee ope tee o4 MHZ 
Pulse-Triggered Binary Clock Rate. . . 0. . « « 20 МН 

Fan-Out Capability: Standard Gates (5М15 930, SN15 946, 5М15 962) cx. sh us d 8 

Buffer (SNI5 932). . . © «© . © © © «© © © © © © © s 25 

Power Gate (5М15 944). . E ea Чұлы we з. ЖЫ a ou 27 

Monostable Multivibrator (5М15 951). 22 той, асы GS ET 2E oN 10 

Flip-Flops: 5315 9Ө17................ 7 

SINUS 945. . l vx. 2595-4-92 oW LES % 10 

SNI5 948 . 4. . . 4 « 4 € 9 4 9 o9 аа 9 

Pulse-Triggered Binary . . . . . . . . . . . . . . 8 

D-C Margin: At logical 1 . . . . . . . . . . . . . . . . . . . . 500mV 
At ідісеіі0.................... 500mV 

Average Power Dissipation: Per Gate . . . . . . . . . . . . . . . . . 5mW 
Рег Flip-Flop . . . . . . . . . . . . . . . 20mW 


design characteristics 


Series 15 930 is a complete line of high-speed, high- 
noise-margin, low-power-dissipation, saturated DTL logic. 
The circuitry is a modification of the conventional DTL 
in that it utilizes only one power supply and provides a 
nonsaturating offset transistor in place of one of the 
offset diodes. 


INPUTS VBB INPUTS 


Figure B — Series 15 930 


Replacing the offset diode D, with transistor Q, offers 
both the manufacturer and the customer a number of 
advantages: 


Figure A — Conventional DTL 


1. Elimination of the Ур, power supply makes one 
more pin available for multifunction capability, 
which in turn reduces system package count. 


2. Reduction of size of resistor В, from 20 КО to 
5 kQ invites a substantial reduction in the overall 
size of the monolithic chip and improves yields. 
Both of these factors contribute heavily to reduc- 
ing manufacturing costs. 


3. Reduction of turn-off current transients on signal 
lines is accomplished because the stored charge 
on the output transistor Q, is removed locally by 
R, rather than through diodes D, and D, onto 
the input signal lines. These transients are also 
reduced during switching by the offset transistor 
Q, which operates in the unsaturated mode. This 
technique eliminates the necessity of producing 
low-speed, high-stored-charge diodes in the same 
monolithic bar with fast input diodes. 
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4. The offset transistor Q, provides additional drive 
current to the output transistor Q, without requir- 
ing high input currents when the input is in the 
low state. High input currents would limit fan-out 
of the driving gates. The additional drive to the 
output transistor invites the use of a smaller base 
resistor R} and relaxes the hp, requirement of the 
output transistor thus producing higher manufac- 
turing yields. 


In order to drive high-fan-out or high-capacity loads, a 
buffer is available which has a modified double-ended 
output. This output has а high-sink-current capability 
when in the ON state and a low-impedance emitter- 
follower output in the OFF state. 


The master-slave flip-flops have AND gate inputs to the 
master section which are controlled by the clock pulse. 
The clock pulse also regulates the state of the coupling 
transistors which connect the master and slave sections. 
The sequence of operation is as follows (see figure C): 


Isolate slave from master 
Enter information from AND gate inputs to master 


Disable AND gate inputs 


sow M 


Transfer information from master to slave. 


Figure C — Flip-Flop Clock Waveform 





The pulse-triggered binary has two 70-pF capacitors in 
the clock line which provide an input-differentiating net- 
work for high-speed clocking applications. 


SERIES 15 930 
SOLID ОШЕФШЕЧР” SEMICONDUCTOR NETWORKS 


standard line summary 


Input and output pin numbers are shown for reference. For all networks shown Voc is pin (14) (unless otherwise noted) 
and GND is pin (7). See referenced page for complete pin configuration. 


SNI5930 . . . . . . . . See Page 3005 |SNIS5 931 . . . . . . . + See Page 3007 
SN15 932 (Buffer) . . . . . SeePage3009 |5№15 945 . . . . . . . . See Page 3014 
SN15 944 (Power Gate). . . . SeePage3012 |SN15948 . . . . . . . See Page 3019 


re | 


DUAL 4-INPUT NAND/NOR GATES 


SN15 933. See Page 3011 SN15 946. See Page 3017 SN15 950. See Page 3022 
(No Vec Terminal) 


сеа 


QUADRUPLE 2-INPUT 
NAND/NOR GATE 


RESISTOR (CONNECT 


TOV IF USED) 


{resston TIMING 
сс 


tesistance bypasses internal timing resistor if connected from 


NOTE: External capacitance is added between pins (10) О . External 


to Vec: 


MONOSTABLE MULTIVIBRATOR TRIPLE 3-INPUT NAND/NOR GATE 
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SERIES 15 930 


SOLID CERGWIL® SEMICONDUCTOR NETWORKS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage Voc (See Note 1) . . . 


Continuous Output Sink Current (SN15 930, SN15 931, 5М15 945, 5М15 946, 5М15 948, 5М15 962) 
Continuous Output Sink Current (SN15 950, SN15 951) . Sp he Set ui A ERS СаО 
Continuous Output Sink Current (SN15 932, SN15 944) . 


Current Out of Input Terminal. . . 


Current Into Input Terminal (except SN15 950 and 5М15 951 pin (0) ). 
Current Into Input Terminal (SN15 950 and SN15 951 pin СТ а 
Operating Free-Air Temperature Range (See Note 2). ` 


Storage Temperature Range 


NOTES: 1. Voltage values are with respect to network ground terminal. 


. . . +8V 

. 30 mA 

. 50 mA 

150 mA 

-10 mA 

1 mA 

22.0... SMÅ 
-559С to 125°C 
-659С to 150°C 


2. This rating applies for networks operating at Ус = 5.5 V, all inputs} at 5.5 V, and the following output sink current: 


SNI5 9301, SN15 946, SN15 950, SN15 962 


SN15 931 
SNI5 9327 
SNI5 9441 
5815 945 
SN15 948 
5415 951 
T Expander nodes open 


logic definition 
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Series 15 930 logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 


LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 





input current requirements 


Weighted values of input current requirements 
reflect worst-case conditions for Т, = -559С to 
125°C and Voc = 4.5 V to 5.5 V. Each gate input 
requires that no more than -1.6 mA flow out of 
the input at a logical 0 input voltage level; there- 
fore, one input load і-1.6 mA maximum. Cur- 
rents into the input terminals are specified as 
positive values. Arrows on the d-c test circuits 
indicate the actual direction of current flow. 













WEIGHTED VALUES OF INPUT CURRENT REQUIREMENTS 


NETWORK TYPE INPUT NUMBER OF LOAD 


Each Input 


(Synchronous or 2^ 
Asynchronous) 


Cok o] z 


o 







GATES AND 
EXPANDER 


5М15 931 


FLIP-FLOPS 







Asynchronous 
and Clock 


Inputs 
PULSE-TRIGGERED 


Synchronous or í 
MONOSTABLE 


SN15 948 











output drive capability 


Weighted values of fan-out reflect the ability of 
an output to sink current (into the output terminal) 
under recommended operating conditions and are 
specified as positive values. Load currents (out 
of the output terminal) are specified as negative 
values. Arrows on the d-c test circuits indicate 
the actual direction of current flow. 
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WEIGHTED VALUES OF FAN-OUT 


NETWORK TYPE OUTPUT 


5М15 930 
GATES 5М15 946 | Each Output 
SN15 962 


POWER GATE SN15 94 


4 
|5М15 931] QorQ _ | 
FLIP-FLOPS SNI5945| QorQ | 
SN15 948 QoQ | 
PULSE-TRIGGERED 
BINARY 
MONOSTABLE 
MULTIVIBRATOR | 5315 951 














7 
10 




















Each Output 


TYPE 5М15 930 
DUAL 4-INPUT NAND/NOR GATE 








schematic (each gate) 





Vee 


"^ [6G @ G (9 (9 6 


Ф 
OUTPUT 


" - [0000000 


positive logic 


EXPANDER 
NODE 





Component values shown are nomina! 6 = 1920495 8 = 910912913 


recommended operating conditions 


Supply Voltage Voc .............. .. e mcm ow wow s c 5 49710 5.5 У 


Maximum Fan-Out From Each Оори.22..2....................... S B 


electrical characteristics 
PARAMETER TEST TEST CONDITIONS f UNIT 
FIGURE 


Logical O output 
voltage (on level) 








4.5 V, 
10.8 mA, 


4.5 V, 








Logical 1 output 
voltage (off level) 





load = -0.12 mA, ТА = 125°C 





t Expander nodes are open unless otherwise noted. 


3005 


ТҮРЕ 5М15 930 
DUAL 4-INPUT МАМО/ МОВ GATE 





electrical characteristics (continued) 


Logical 1 output 
Vouti) Voltage (off level) Vec = 45V, Vinx = 18V, 
[оза =—0.12 mA, Т, = 25°C 


with low voltage 
at expander input 
node, Vi. x 


Үсс = 55V, У,-4У 
Logical 1 level input Тл = 25°C and -559С 
—55V, VW, 


linn) 
ent EN 
T cr NNNM NR ЕИ 
ACT 


Vec = 5.5V, Vin = 0, Vn = AV, 
Logical 0 level input Тл = 25°C and -55?C 








linjo) current Vcc = 5.5 V, 
Т, = 125°C 


Output reverse 


| 
oat) current (off level) 


Short-circuit 
output current 


Logical 0 level 


Іссіо) supply current 
(both gates) 


Logical 1 level supply 
leony current at maximum 
Усс (both gates) 





switching characteristics, Vc. = 5 V, T, = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS f 
t Propogation delay time 
P3 ^ to logical 0 level К, = 4009, С, = 50 pF 
Propogation delay time в = 390, С, = 30 pF 






t 
Pd! фо logical 1 level 





T Expander nodes are open unless otherwise noted. 


3006 











TYPE SN15 931 
FLIP-FLOP WITH SET AND CLEAR 





logic 
TRUTH TABLES 


R-S MODE 






NC — No internal connection 


positive logic 






NOTES: 1.1, == bit time before clock pulse. 


Low input to Sp sets Q to logical 1 





2. tht, = bit time after clock pulse. 


3. X indicates that either a logical 1 or a logical 0 may be 
present. 


4. Logical 1 is more positive than logicat 0. 


5. For operation in the J-K mode connect S, to 0 and C, to Q. 


recommended. operating conditions 
Supply Voltage Vec .................. . cx C ы a6. oe .45\Уо55у 
Maximum Fan-Out From Each ОйориЯ.2..2........................ 7 


electrical characteristics 


l; = 10.6 mA, 
Logical O output sink m T 


Vouto) Voltage (on level) 
at Q or Q 
= 4.5 V, 
link = 9.5 mA, 
19V, У, = 1.1 V, 


0 
Logical 1 output 25°C 


voltage (off level) Үсс = 4.5 V, 21У, У, = 14V, 
at Qor Q laa —0.12 mA, -559С 
Үсс = 55У, 1.7 V, V, =-08V, 
load= -0.12 mA, 125°C 
Үсс = 4.5 V, 1.9V, У, = 11V, 


о 
Logical 1 output Поза = -0.12 mA, Т, = 25°C 
voltage (off level) Vec = 4.5 V, 2.1V, У, = 14V, 
at Q or Q loaa = —0.12 mA, -55°C 
1.7 У, У, = 0.8 V, 
125°C 


Logical 0 level clock-input 
forward current 
Vec = 55V, Vin = 0.8 V, T, = 125°C 
с = 5.5 V, Ver = 4 V, 
Logical 1 level clock-input Ty = 25°C and -559С 
reverse current Усс = 5.5ү, Ус» = АУ, Т, = 125°С 





ТҮРЕ 5М15 931 
FLIP-FLOP WITH SET AND CLEAR 





electrical characteristics (continued) 





PARAMETER TEST CONDITIONS 





Усс = 5.5V, Vin = 4У, 
Logical 1 level Т, = 25°C and -55?C 
synchronous-input current Vec = 5.5 V, Vi, = 4V, 








Voc = 5.5V, Vi, = 0, 
Logical О level ТА = 25°C апа -55?C 


synchronous-input current Vec = 5.5V, Vin = 0, 
TA = 125°C 


Vec = 5.5 V, Vin = 4V, 
Logical 1 leve! Тл = 25°C and -55°C 
in С” , 


asynchronous-input current Vec = 5.5V, Vn = 4У 
T, = 


Vec = 5.5V, У„ = 0, 
Logical 0 level ТА = 25°C and -55?C 
asynchronous-input current 





лене 








Logical 0 level supply current 5V, Т, = 25°C 








Logical 1 level supply current 


-- о 
at maximum Voc 8V, Т, = 25°C 


Іса 1) 





switching characteristics, Vcc = 5 V, Т, = 25°С 





PARAMETER FIGURE TEST CONDITIONS 


Propagation delay time 


to logical 0 level R, = 4000, C, = 50 pF 


Propagation delay time R, = 3.9 ko, C, = 30 pF 
to logical 1 level 





schematic 





3008 





schematic (each gate) 






Ф 
OUTPUT 


INPUTS 


EXPANDER GND 


NODE 


Component values shown are nominal. 


recommended operating conditions 
Supply Voltage Voc 


Maximum Fan-Out From Each Output . 


electrical characteristics 


TYPE SN15 932 
DUAL 4-INPUT NAND/NOR BUFFER 


(0 9 (9 $ $9 90 














(Oo 00000 


GND 


positive logic 









1»2%4%5 8 = 9*10*12*13 





. 4.5 У to 5.5У 
25 








ТЕЅТ 


PARAMETER FIGURE 








Logical 0 output 


V 
9l voltage (on level) 





Logical 1 output 


У 
outl) voltage (off level) 


TEST CONDITIONS? 





Vec = 4,5 ү, 
Link = 34 mA, 


Vec = 4.5 V, 
қа = 32 mA, 
Усс = 4.5 V, 
load =—32.5 тА, 




















T Expander nodes are open unless otherwise noted. 
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TYPE 5М15 932 
DUAL 4-INPUT NAND/NOR BUFFER 





electrical characteristics (continued) 


Logical 1 output 
voltage (off level) 
with low voltage 
input at expander 
node, Vinx 


= 45V, Vix = 1.8V, 
= —2.5 mA, T, = 25°C 


с= 55У, Vin = 4У, 
T4 = 25°C and -55°C 


Logical 1 level 
input current 


Veo = 5.5 V, Vin = 0, V. = 


екен о 
Logical 0 level Ty 2 6006-5276 


input current 


Output reverse 


l 
at current (off level) 


Short-circuit 


output current 
P Vee = 5.5У, Vig = 0, 
ТА = 125°C and —55°С 


Logical О level 
supply current 
(both gates) 


Logical 1 level supply 
current at maximum 
Voc (both gates) 





switching characteristics, Vcc = 5 М, T, = 25°C 


Propagation delay time 
t = = 
patel to logical 0 level В ph 19 ^ 














Propagation delay time 


t 
pats) to logical 1 level 


T Expander nodes are open unless otherwise noted. 


3010 





schematic (each expander) 


OUTPUT 


INPUTS 


— —q— —o GND 
ANODE -TO - 
SUBSTRATE DIODE 


electrical characteristics 


PARAMETER 


Input diode forward voltage 





TYPE SN15 933 
DUAL 4-INPUT EXPANDER 





(ш) (9 (9 б) (0 (9 (9 


О © @ Ф ® Ф® с) 


GND 


NC — No internal connection 
positive logic 


= 2%3%5%6 11 = 9*10*12*13 


lut = 2 mA, T, = 125°C 
Va = 4V, T, = 25°C 


Input diode reverse current Vin = AV, Ty = -55°C 
Vin = 4V, Ty = 125°C 


Тл = 25°C and -55°C 


Anode-to-substrate 
reverse current 





Т, = 125°C 








NOTE: A total of four expanders may be connected to an expandable gate to provide a fan-in of 20. 


3011 


ТҮРЕ 5М15 944 
DUAL 4-INPUT NAND/NOR POWER GATE 





schematic (each gate) 






2.75 kQ 





OUTPUT 
INPUTS 
positive logic 
EXPANDER 2k2 | 6302) GND =, з 
МОРЕ x 6 = 1020405 8 = 9*10*^12*13 





Component values shown are nominal. 


recommended operating conditions 


Supply Voltage Veg ................... 45У 5.5V 
Maximum Fan-Out From Each Ойриі......................... 27 


electrical characteristics 


Logical 0 output 


Чоно) voltage (on level) 


= 45V, V, —1 V, 


cc 
I sink = 36 mA, Т, = 125°C 


Logical 1 output = 5.5V, liy = 5 тА, 


Уол) voltage (off level) 


Vec = 5.5 ү, Vin =4 у, 
— 950 ERO 
Logical 1 level input T Can DTE 


1. 
init] current Vec = 5.5 V, Vin = 4У, 





Т Expander nodes are open unless otherwise noted. 
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ТҮРЕ 5М15 944 
DUAL 4-INPUT NAND/NOR POWER GATE 





electrical characteristics (continued) 


TEST 
PARAMETER FIGURE TEST CONDITIONS} 


Voc = 5.5У, Vin = 0, Ve = 
Тл = 25°C and —55°C 


Logical 0 level input 
current 


Output reverse baa 
current (off level, = 
worst-case voltage M 
at any input) 

V 
Output reverse 
current (off level, 
worst-case voltage ү 
at expander input) 





Logical 0 level 
supply current 
(both gates) 


Logical 1 level 
supply current 
at maximum Усс 
(both gates) 





switching characteristics, Voc = 5V, T, = 25°C 


PARAMETER 


t Propagation delay time 
Pd? фо logical О level 
t Propagation delay time 
Pd") фо logical 1 level 


Т Expander nodes are open unless otherwise noted. 


TEST CONDITIONS} 
R = 1500, С, = 100 pF 
R = 5100, С, = 20 pF 
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TYPE SN15 945 
FLIP-FLOP WITH SET AND CLEAR 


logic 





TRUTH TABLES 





R-S MODE 




















NC — No internal connection 














: I.t, == bit time before clock pulse. 










positive logic 
Low input to Sp sets Q to logical 1 
2. ti 4 == bit time after clock pulse. 


3. X indicates that either a logical ! or a logical 0 may be 
present. 


4. Logical 1 is more positive than logical 0. 


5. For operation in the J-K mode connect S, to Q and C, to 0. 


recommended operating conditions 


Supply Voltage Veg. . . . EL -An-*-i 
Қайша Роот Froni Esch: QURE i. sert от AUS auo vB. Lu А Ted e ee ЫСЫ Б КО 


electrical characteristics 


3014 

















TEST CONDITIONS 


Үсс = 45V, V —11V V, 
у, = 4.5 V, ling = 15.2 mA, T, = 25°C 
Үсс = 45V, У = 14У, У, = 
у, = 4.5 V, Li. = 14.6 тА, T, = -559C 
Veo = 45V, У =08V, V, = 

= 4.5 V, lig = 13.8 mA, T, = 
—45V, V, = 45Ү, 


TEST 
PARAMETER FIGURE 


27. 
and 


MIN MAX UNIT 
MEE 

























Logical O output 
Voutio) Voltage (on level) 


at О or О 
















Logical 1 output 
Vost) 1559 ен level) 
о 





Logical 0 level clock-input 


! 
CP Фогмагсі current 





Logical 1 level clock-input 
reverse current 


TYPE 5М15 945 
FLIP-FLOP WITH SET AND CLEAR 





electrical characteristics (continued) 













PARAMETER UNIT 


| FIGURE TEST CONDITIONS 
Veo 55У; V, = AV, 
Т, = 25°C and -55°C 
= n 





= 
> 


Logical 1 level 


synchronous-input current Vec = 5.5 V, Vn = AV, 


- 0, ү =4V, 


-1.0 mA 


ч 








Logical 0 level 
synchronous-input current 


á 





Н = T, = 25°С and -55°C 
cc = r Vin = AV, 
T, = 25°C and —55°C 
coe in — 


Vec = 55 V, У. = 0, 
ТА = 25°C and -559С 


Vec = 5.5 V, V, = 0, Т, = 125°C 


m 







zE 


3| 3 3| 3 
>| > | >| >] > >| > 


Logical 1 level 
asynchronous-input current 


> 


p. 











Logical O level 
asynchronous-input current 
















Үсс = 5.5 V, Vi, = 5.5 V, 

Vout = 0, Тл-- 25°С and -559С 
Vec = 5.5 V, Vin = 5.5У, 
T, = 125°C 
Тл = 25°C 


b 
N 
L 
w 
© 
3 


Short-circuit output current 


loco) Logical 0 level supply current 


| Logical 1 level supply current 
CC at maximum Vec 
switching characteristics, Vcc = 5 V, TA 25° 


С 
PARAMETER FIGURE | TEST CONDITIONS 
Propagation delay time ud 
Ted) to logical 0 level R, = 3300, С, = 50 pF 
bus Propagation delay time R = 2 kQ, C, = 30 pF 


to logical 1 level 














out T 















Veo = 8V, Т, = 25°C 


3 
Н 









N 4 
о о 





3015 


ТҮРЕ 5М15 945 | 
FLIP-FLOP WITH SET AND CLEAR 





schematic 


о 


“ОО- 
ЖӨН: 
OG 

N 


NOTE: Pins OLO) „and (3) — no internal connection. 


3016 


TYPE 5М15 946 
QUADRUPLE 2-INPUT МАМО/ МОВ GATE 








schematic (each gate) 


(0 (9 @ GO (9 ӘӘ 






1.75 kQ 


O Vec 







6kQ 
OUTPUT 
UJ 


INPUTS 








(D (C) Q) (0 (» (9 (D 


GND 


positive logic 


8 — 


Component values shown are nominal. 


recommended operating conditions 


Supply Voltage Veg ................. a nS 6 45 Мо 5.5 У 
Maximum Fan-Out From Each Ойри......................... S.B 


electrical characteristics 


Logical 0 output 4.5 У, 
voltage (on level) А 11.4 тА, 


45V, Vin 


Logical 1 output Vec = 4.5 V, 
voltage (off level) lid = 0.12 mA, ТА 


0.8 V, 
1 оза =-0.12 mA, TA = 125°C 
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TYPE SN15 946 
QUADRUPLE 2-INPUT NAND/NOR GATE 





electrical characteristics (continued) 


TEST 
PARAMETER FIGURE TEST CONDITIONS 
Усс = 5.5 ү, Vin = 4 ү, 
Logical 1 level input Тл = 25°С and -559С 


1. 
in[1) current Усс шш 1 V, Vin = 
ТА = 125°C 
Vin = 0, Vp = 4У, 
T, = 25°C and -55?C 


| Logical 0 level input 
info) current 


Output reverse 


і 
9") current (off level) 


Short-circuit 
los 
output current 


Logical 0 level 


loci) supply current 
(all gates) 


Logical 1 level supply 
leci) current at maximum 
Усс (all gates) 





switching characteristics, Voc = 5 V, T, = 25°C 


PARAMETER 


Propagation delay time 


t : 
Pd?) to logical О level 


; Propagation delay time 
Pd!) ^ tological 1 level 





3018 





TYPE 5М15 948 
FLIP-FLOP WITH SET AND CLEAR 





logic 
TRUTH TABLES 
R-S MODE 


б) (9 @ $ @ @ @ 





























( 000000 


GND 





1 
Indeterminate 


NOTES: 1.1, = bit time before clock pulse. 






NC — No internal connection 








positive logic 






Low input to Sy sets Q to logical 1 





2. that, — bit time after clock pulse. 


3. X indicates that either a logical 1 or a logical 0 may be 
present. 


4. Logical 1 is more positive than logical 0. 


5. For operation in the J-K mode connect S, to Q ond C; to 0. 


recommended operating conditions 


Supply Voltage Voc. . . . . . | IA 
Maximum Fan-Out From Each Ошро. ................... 2... 9 


electrical characteristics 


PARAMETER TEST CONDITIONS 


V, zd V, 
Li = 13.6 mA, 





Logical 0 output 
voltage (on level) 


at О or О 


Logical 1 output 
voltage (off level) 
at О ог Q 


Logical 0 level clock-input 
forward current 


lcro) 





Voc = 4V; Ус, = AV, 
Logical 1 level clock-input e BM and 559€ 
reverse current 








3019 


ТҮРЕ 5М15 948 
FLIP-FLOP WITH SET AND CLEAR 





electrical characteristics (continued) 


PARAMETER 


TEST CONDITIONS 


Vec = 5.5 V, Vin = 4У, 
Тл = 25°С and —55?C 
Veo = 5.5V, V, = AV, 
T, = 125°C 


Voc = 5.5 V, Vin = 0, У, = 4%, 
Logical 0 level Усь = 4V, Т, = 25°C and -55°C 
synchronous-input current Vec = 5.5 V, Vi, = 0, V= 4N, 
Ус, = 4V, Ta = 125°C 


Logical 1 level 
synchronous-input current 


Vec = 5.5 V, Vin = АУ, V, = 5.5У, 
Тл = 25°С and —55?C 

Veo = 5.5 V, Vy, = AV, V, = 55 V, 
T, = 125°C 

Veo = 5.5 V, Vin = 0, 

Тл = 25°C and —55?C 

Vec = 5.5V, Vi, = 0, Т, = 125°C 


Logical 1 level 
asynchronous-input current 


Logical 0 level 
asynchronous-input current 


Усс = 5.5 V, Vin = 5.5 V, 

PON Уш = 0, TA = 25°С and -55°C 
ort-circuit output current Vec Z 55V Vn, — 55V, 
Vat =0 Te 125°C 


lcc Logical O level supply current Vec = SV, Ta = 25°C 


Logical 1 level supply current m ó 
Voca v Tr asc 


switching characteristics, Vcc = 5 V, T, = 25°C 
ЖЕ 








ТЕ5Т 
PARAMETER FIGURE TEST CONDITIONS мїм MAX | 





t Propagation delay time 
Pd? ^ to logical О level 

i Propagation delay time 
Pd) фо logical 1 level 
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TYPE SN15 948 
FLIP-FLOP WITH SET AND CLEAR 





schematic 


io 
TRAT 


ТЕБЕ 


СР (2) (7) GND 
NOTE: Pins (Т) (8) ond (13) по internal connection 


о 


сл 
— 


c 
№ 


3021 


ТҮРЕ SN15 950 
PULSE-TRIGGERED BINARY 





TRUTH TABLES 
SYNCHRONOUS 





NOTES: 

1. X indicates that either a logical 1 or a logical 0 may be present. 

2. Logical 1 is more positive than logical 0. 

3. Logical states shown for pulse inputs PT, and PT, indicate that a transition to 
that state has just occurred. 

4. Truth tables reflect individual conditions at the inputs. Either direct input may be 
used to inhibit its corresponding pulse input. 


recommended operating conditions 


Supply Voltage Vong .-........................ 45V ю 5.5V 
Maximum Fan-Out From Each Output . . . . . . . . 


electrical characteristics 


Voc = 45V, ү. = 197, 

к = 12 тА, Т, = 25°C 
Logical 0 output voltage =45V, V,,=2.1V, 
(on level) at Q or Q P 11.4 mA, Т, = —55?C 


Vece = 45V, Ү, = 11V V, 


Logical 1 output voltage 
(off level) at Q or Q d 
V, — 0.8 V, 
oad = -1 5 mA, Ta 


Ц 
Pulse-triggered-input Т, = 25°C апа -559С 
current 


Vec = 55V, V4 = 0, 
Logical 0 level input Т, = 25°C and -559С 
current at C or S 


Vin 


Logical 0 level input Т, = 25°C апа -55?C 
current at Cy or Sp 
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TYPE 5М15 950 
PULSE-TRIGGERED BINARY 





electrical characteristics (continued) 


PARAMETER ы. TEST CONDITIONS 
= 55V, V. = 4V, 
Logical 1 level Po ood Cer 
lin) input current г. — 55V, V —4V 
А = 125°C " 
0 


at Cp or Sp 
сс = 5.5 V, Vin = V, 


Current through resistor Ro — 25°С 


с = 55V, Vay = 0, 
= 125°C 


current 


EX 
Vec = 55V, У = 0, 
TR Short-circuit output Тл = 25°C and -559С 
Vc 
ТА 


Vec = 4.5 V, Уш = 4.5 V, 


Output reverse current 40 
Тл = 25°C 


1а) (off level) 


Іссію) Logical 0 level supply current Veo = 5У, Т, = 25°C 


Logical 1 level supply current = — 950 
lcem ай maximum Vee im ыза Ve APR 





switching characteristics, Vcc — 5 V, T, — 25?C 


PARAMETER TEST CONDITIONS 
ао) фо logical 0 level R, = 4000, C, = 100 pF 5 32 
Propagation delay time A E 
batt) — to logical 1 level к айыы Moe re TOU pn 








schematic 



















70 pF 


3023 


ТҮРЕ 5М15 951 | 
MONOSTABLE MULTIVIBRATOR 





See Note 1) (See Note 2) 


G) (4) ( @ 





logic 


66 (8 @ 


TRUTH TABLE 






OUTPUT 


INHIBIT 
ONE-SHOT 


ONE-SHOT 
ONE-SHOT 










0000 


B (See Note 3) GND 





© 0 Ф 


NOTES: a. t, = time before input transition. 

b. t,4 = time after input transition. 

c. X indicates that either a logical 1 or a logical 0 may be present. 
NOTES: 1. External resistor and capacitor may be used between pins (в), 

, and (м) їо control one-shot pulse width. 
2. To use the internal timing resistor, connect ріп( 9 ) to pin 
3. Input sensitivity can be decreased by adding a capacitor from pin 
to ground. 


recommended operating conditions 


Supply Voltage УХ ...................... dec ue ж. 45 V 10 55V 
Maximum Fan-Out From Each Output . . . . . . . . . . ... .... s... ..... 10 
Input Pulse Characteristics: 
Minimum Negative-Going Transition. . . . . . . . . . ....... . o. o. n. . 1У 
Maximum Input Fall Time Per Volt. . . . . . . . . . . . . . . . . . . . . . .  25ns/N 
Maximum ОиуСуе........................... ow cw 140% 


electrical . characteristics 


PARAMETER TEST CONDITIONS} 
Voc = 45 V, ly = 15 mA, 
V Logical 0 output Т, = 25°С and -55°C 
out(0]) 
С 


1 voltage (on level) Vec = 4.5 V, 1, = 14 mA, 
T, = 125°C 
Vec = 45У, һа = 0.18 mA, 
y Logical 1 output T, = 25°C 
outl) voltage (off level) Vec = 4.5 V, lag = 70.18 mA, 


Т, = 125°C and -55?C 


Vec = 5.5 V, Vi, = 4V, 
Logical 1 level T4 = 25°C and -55°C 
input current Vec = 5.5 V, Vp = 4 V, 
Тл = 125°C 
Vec = 5.5 V, М, = AV, V, = 0, 
| Logical 0 level T, = 25°C апа -559С 
in) ^ input current Veco = 5.5 V, У, = 4V, V, = 0, 
T, = 125°C 





Expander node is open unless otherwise noted. 
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ТҮРЕ 5М15 951 
MONOSTABLE MULTIVIBRATOR 





electrical characteristics (continued) 


PARAMETER 
| Current through internal 47 
RT timing resistor Rz T 


сс = 55V, У, = 0, 
а | ТА = 25°С and -55°C 


loc Supply current = 
Ісс(тах) Supply current at maximum Vec | 50 | Vec = 8 V, Т, = 25°C 


switching characteristics, Voc = 5 V, T, = 25°C 














Short-circuit current at 


Isc expander node or pin (1) 










PARAMETER 





Propagation delay 
40) ^ time to logical О level 

Propagation delay 
iod!) time to logical 1 level 
шошо |. 


T Expander node is open unless otherwise noted. 


(See Note 1) 
schematic External 


Resistor 


External 
Capacitor 







Internal 
Timing 
Resistor 
(See Note 2) 
OUTPUI( 1) 
0 
(6) OUTPUT 1 


EXPANDER 
INPUT 9 


A 
мил] 


в (4) 


(See Note 3) GND 


NOTES: 1. External resistor and capacitor may be used (as indicated above) between pins í (1) , and to control one-shot pulse width. 
2. To use the internal timing resistor, connect pin to pin ^ 


3. Input sensitivity can be decreased by adding a capacitor from ра(5) to ground. 


3025 


TYPE 5М15 962 
TRIPLE 3-INPUT NAND/NOR GATE 





schematic (each gate 
ш ( 9 ) 1.75 ко Vcc 





6k9 


OUTPUT 
© 


INPUTS 


: GND 
Component values shown are nominal. С 


recommended operating conditions 


Supply Voltage Усс 


Maximum Fan-Out From Each Output . 


electrical characteristics 


PARAMETER 


Logical 0 output 
voltage (on level) 


Logical 1 output 
voltage (off level) 
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`@ @ @ @ 990 


CD (2 (9 (0 (5 (0 (D 


GND 


positive logic 


6 = 30495 8 = 9*10*11 12 = 1:2*13 


. 4.5 Міо 5.5 У 
. 8 





ТҮРЕ 5М15 962 
TRIPLE 3-INPUT NAND/NOR GATE 





electrical characteristics (continued) 


=55V, У,- 4У, 
= 25°C and -559С 
{елду wee = 5.5V, 
a a 


ETT, Vin = 0, Vp = 4V, 
o ro 
lino) Logical 0 level input T, = 25°C and -55 c 


current 
Veco = Vou + = 4.5У, TA = = 25°C 


dapi Vout = 0, 
= 25°C 

Veg = 55V, Уш = 0, 
ТА = -55°C 

Ve = 55Ү, Vout = 0, 
A = 125°C 


Logical 1 level input 
current 


lina) 


| Output reverse 
oth) current (off level) 


Short-circuit 
los 
output current 


Logical O level 
lec supply current 
(all gates) 

Logical 1 level supply p 


їсс) current at maximum 
Vec (all gates) 





switching characteristics, Voc = 5V, T, = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS 
Propagation delay time 
'patol to logical O level R, = 4000, C, = 50 pF 















Propagation delay time = 
R = pR=aeke,c.=a0eF | а a 9 ko, C, = 30 pF 
PW"! фо logical 1 level pR=aeke,c.=a0eF | а a 
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SERIES 15 930 


SOLID СЕВЕР" SEMICONDUCTOR NETWORKS 


I | 
PARAMETER MEASUREMENT INFORMATION 


d-c test circuits 1 


5М15 930, 5М15 932, 5М15 944, 
5М15 946, and 5М15 962 


FIGURE 1— V, 


SN15 930 and SN15 932 


FIGURE 3 — V. 


SN15 930, 5М15 932, 5М15 944, 
5М15 946, and SN15 962 


Усс 


Vin(o) 


1. Each input is tested separately. 


FIGURE 5 — lino) 


T Arrows indicate actual direction of current flow. 
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5М15 930, SN15 932, SN15 946, and 5М15 962 


1. Each input is tested separately. 


FIGURE 2 У, 


SN15 930, SN15 932, SN15 944, 
5М15 946, and SN15 962 


Vcc 


1. Each input is tested separately. 


FIGURE 4 — li 


SN15 930, 5М15 932, SN15 946, and 5М15 962 


Vee 


Ж SERIES 15 930 
SOLID GIRCGCUID SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 














SN15 930, SN15 932, SN15 946, and SN15962 |5М15 930, SN15 932, SN15 944,5М15 946,and SN15 962 


5М15 931 
OPEN 






CLOCK INPUT 


O 
CLOCK INPUT р – 
VOLTAGE 
WAVEFORM 








I == Vce(s) 
I4$—— — MOMENTARY GND RELEASE 
1. Output Q is tested by grounding S, and applying a momen- 
tary ground to Q. I, ink is driven into Q. 
2. Ovtput Q is tested by grounding C, and applying a momen- 
tary ground to Q. l.i, is driven into 0. 


FIGURE 10 — V, 












SN15 931 
OPEN 






load 


Vi 










V2 Vout (0) 










CLOCK INPUT 
CLOCK INPUT 
Ф 


a anaes oe С ——————— да у 
е | І4----5ЕМ5Е TIME --- > қ 
WAVEFORM eee 
1. Output Q is tested by grounding 5, and 5,, applying V} to 
Cp and V, to Sp, and loading Q. 


2. Output Q is tested by grounding C, and С,, applying V, to 
Sp and V, to Cp, and loading 0. 


FIGURE 12 — Va 





CLOCK INPUT 
VOLTAGE 
WAVEFORM 


min nes << calva н ҮЛЕ ТР ЫЫ cd зу 

|4----5ЕМ5Е TIME - – – > К 

! «нә. «ке» «шш 

Қ 6---МОМЕҺМТАКҮ GND RELEASE 

1. Output Q is tested by applying V4 to 5, and S, simultane- 
ously, applying V, to C, and C, individually, and loading Q. 



























2. Output Q is tested by applying V, to C, and C, simultane- 
ously, applying V, to $, and S, individually, and loading 0. 


3. Momentary ground is applied to output being tested. 
FIGURE 11 — Vou) 


T Arrows indicate actual direction of current flow. 
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SERIES 15 930 


SOLID CERCUIL™ SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 931 


CLOCK 
INPUT 


CLOCK INPUT - 
VOLTAGE be——SENSE ТІМЕ--- — 
WAVEFORM em mi) 


1. Vin is applied to each input separately. 


SN15 931, SN15945 and SN15 948 


OPEN 


1. Vin is applied to each input separately. 
FIGURE 15 — li 


SN15 931 


CLOCK 
INPUT 


CLOCK INPUT E 
VOLTAGE | 55 
ЕК le —— SENSE ues 


1. Cp input diode is tested by grounding 5, and 5, and 
applying Vi, to Cp, 


. Sp input diode is tested by grounding Су and C, and 
applying Vi, to Sp, 
FIGURE 17 — li 


T Arrows indicate actual direction of current flow. 
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SN15 931 


1. Vin is applied to each input separately. 
FIGURE 16 — lito) 


SN15 945 and SN15 948 (Ios) 


CLOCK INPUT = — 3v 
VOLTAGE lire los only — See Notes 3 and 4) 


WAVEFORM 

. Logical 0 level input current at Cp is tested with Sp, 5, and 0 grounded 
and CP open. 

. Logical 0 level input current at Sp is tested with Cp, C,, and Q grounded 
and CP open. 

. Short-circuit output current at Q is tested by applying Vi, to Cp and Sp, 
grounding €, and С,, and applying clock input. 

. Short-circuit output current at Q is tested by applying Vi, to Cp and Sp, 
grounding 5, and 5, and applying clock input. 


FIGURE 18-і) and 10; 





" SERIES 15 930 
SOLID GLRCULL SEMICONDUCTOR NETWORKS 








PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 931, SN15 945 and SN15 948 SN15 931, SN15 945 and SN15 948 


Vee 
O 


FIGURE 19 — ісі) 


SN15 933 


lout 
OPEN 
Ve 


1. Each input is tested separately. 1. Each input is tested separately. 


FIGURE 21 — V, FIGURE 22 — linr 


5М15 933 5М15 944 


FIGURE 23 — І, р FIGURE 24 — V, 





T Arrows indicate actual direction of current flow. 
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SERIES 15 930 
SOLED GLRGWEL® SEMICONDUCTOR NETWORKS 


ЕЕ = шыу РБЕ —-——M— саз с Чы т KERN MC ———£ CMM WD 
PARAMETER MEASUREMENT INFORMATION 


d-c test circuits 1 (continued) 


5М15 944 5М15 944 


1. Each input is tested separately. 
FIGURE 25 — loui) 


SN15 945 and 5М15 948 


CLOCK INPUT = CLOCK INPUT - 
VOLTAGE |6----- SENSE TIME – — => VOLTAGE 16---- SENSETIME —-—-9 
WAVEFORM Ж эшка ШЕШ е 100 WAVEFORM {fo SENSE TIME тезек тте | 
1. Inputs C, and C; are tested separately. 1. Inputs 5, and S, are tested separately. 
FIGURE 27 — V, FIGURE 28 — V 


out(0) 


SN15 945 and SN15 948 5М15 945 and SN15 948 


Vec 
о 


<- 
IcP(o) 


1. Vin is applied to Sp or Cp separately. 1. Ground is applied separately to GG and Sp or to $,,S, and Cp. 


FIGURE 29 — lc, FIGURE 30 — lc; 





TArrows indicate actual direction of current flow. 
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SERIES 15 930 


SOLID СЕНОШЕЗТ” SEMICONDUCTOR NETWORKS 








PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 945 and SN15 948 


1. Each synchronous input is tested separately by applying Vin to input under 
test and V, to the remaining gate input. 


FIGURE 31 — lino) 


SN15 945 and SN15 948 


Voc 


1. Cp is tested with 5, and S, grounded. 
2. Sp is tested with C, and C, grounded. 


FIGURE 33 — 1, 


SN15 950 


|) 
МЕ = 
п0%— SENSE ТІ -0> 


—»i M— to < 50 ns 


1. Output Q is tested by applying V, to C, V5 to 5, V, to Cp and Sp, and 
loading Q. 

2. Output 5 is tested by applying V, to S, V, to C, V} to Cy and Sp, and 
loading 0. 


FIGURE 35 — V. 


TArrows indicate actual direction of current flow. 





SN15 945 and 5М15 948 


CLOCK INPUT = 
VOLTAGE | HM 
ЕСЕН |4----5ЕҺ5Е e. 


1. Cp input diode is tested by grounding S, and $5, and by applying V, to 
Sp and Vin to Cp. 
2. Sp input diode is tested by grounding C, and C,, and by applying V, to 
Cp and Vin to Sp. 
FIGURE 32 — li 


SN15 950 


1. Output Q is tested by grounding С and Cp, applying Vip to Sp, and load- 
ing Q. 
2. Output Q is tested by grounding S and Sp, applying Vi, to Cp, and load- 


ing Q. 
FIGURE 34 — V utto] 


SN15 950 


1. Input PT, is tested by grounding 5 and applying Vi, to PT}. 
2. Input PT, is tested by grounding С and applying V; to РТ,. 
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SERIES 15 930 


SOLID GERGUEL® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 950 


1. Each input is tested separately with all other inputs open-circuited. 
FIGURE 37 — Io) 
SN15 950 


l'INTERNAL ! 
сс f RESISTORS | 
e 


1. Each resistor is tested separately. 


FIGURE 39 — ikc 


SN15 950 


FIGURE 41 — Icio) 


TArrows indicate actual direction of current flow. 
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SN15 950 


90% F | 
І ap an 
Viner WAVEFORM р \1 0% M-—— SENSE TIME -> 


1 0 
->j M— to < 50 ns 


1. Each asynchronous input is tested separately. 
2. When testing (p ground S and apply Vip, to PT». 
3. When testing Sp ground С and apply V; рт to PT,. 


FIGURE 38 — linn) 
SN15 950 


Q los 
-——» 
a) 

Q tout (1) 

T 


FIGURE 40 — los and lij 


1. When testing output Q ground Sp. 
2. When testing output Q ground (p. 


SN15 950 


Yes | eem 


FIGURE 42 — Icon) 


SERIES 15 930 


SOLID CIRGUWEF™ SEMICONDUCTOR NETWORKS 








PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 951 


1. Output 0 is tested by applying ground separately to pins (5) and and 
loading output 0. 


2. Output 1 is tested by applying 4.5 V to pin(9) and loading output 1. 
FIGURE 43 — V otto] 


SN15 951 


1. Each input is tested separately. 
FIGURE 45 — lint) 


SN15 951 


Arrows indicate actual direction of current flow. 





SN15 951 


1. Output 0 is tested by applying 4.5 V to pin(9) and loading output 0. 


2. Output 1 is tested by applying ground to pin and loading output 1. 


FIGURE 44 — Van 


SN15 951 


Vcc 
OPEN 0 


1. Each input is tested separately by applying V, to input under test and 
V4 to the other input. 


SN15 951 


FIGURE 48 — ic 
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SERIES 15930 
SOLED CLRCGWIE™® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 951 SN15 951 
Veo 


FIGURE 49 — Ic, FIGURE 50 — сс 





Arrows indicate actual direction of current flow. 
switching characteristics 


SN15 930, SN15 932, SN15 944, SN15 946, and SN15 962 
Vec 9 OUTPUTO 


PULSE 
GENERATOR 
(See Note 3) ! VF (total) 
' (Ѕее Note 2) 


TEST CIRCUIT 


1.3V 


| 
| 
| 
* 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 1. Each gate is tested separately. 
. All diodes are 1N916. Use sufficient 1N916 diodes to make Уктап = 19 V to 2.5 V at 2 mA of current. 
. The generator has the following characteristics: 
Vout = 3 V, f, < 15 ns, tg < 15 ns, t, = 300 ns, PRR = 1 MHz, 20р = 50 Q. 
. The driving network is of the same type as the gate under test. 
‚ Voltage values are with respect to network ground terminal. 
. When testing the SN15 944, connect the 2-k() resistor as shown, omit all diodes, and connect resistor R} to capacitor C, and output. 


FIGURE 51 — GATE PROPAGATION DELAY 
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SERIES 15 930 
SOLID CEMGUEL® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


SN15 931, SN15 945, and 5М15 948 


OUTPUT 


(See Note 2) 


! Ve (total) 
! (See Note 2) 
—t 


TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 1. The generator has the following characteristics: 
Vout = 3 У, 1. < 15 п, te < 15 ns, ы 300 ns, PRR = 1 MHz, Zo} = 500. 
2. All diodes аге 1N?16. Use sufficient 1N916 diodes to make Viltota) = 1-9 V to 2.5 V at 2 mA of current. 
3. Voltage values are with respect to network ground terminal. 
4. Test circuit shows loading when output Q is tested. When output Q is tested, loading is interchanged as indicated by the dotted lines. 


FIGURE 52 — FLIP-FLOP PROPAGATION DELAY 
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SERIES 15930 S 
SOLID QIIRGQUIT SEMICONDUCTOR NETWORKS 





switching characteristics (continued) 


SN15 950 


OUTPUT 


—p 


VF (total) | 


! (See Note 2) 
4-- 


TEST CIRCUIT 


і 
|4- 'pa(1) 
! 
і 
| 


OUTPUT 1.5 V 


VOLTAGE WAVEFORMS 


. The generator has the following characteristics: 

Vost = 3 V, 1, < 15 пз, te < 15 ns, ы 300 ns, РКК = 1 MHz, Zou = 50 Q. 
. All diodes are 1N916. Use sufficient 1N916 diodes to make Vettotal) = 1,9 V to 2.5 V at 2 mA of current. 
. Voltage values are with respect to network ground terminal. 


. Test circuit shows loading when output Q is tested. When output Q is tested, loading is interchanged as indicated by the dotted lines. 


FIGURE 53 — PULSE-TRIGGERED BINARY PROPAGATION DELAY 





3038 


Е SERIES 15 930 
SOLID GQRISQUES SEMICONDUCTOR NETWORKS 





switching characteristics (continued) 


SN15 951 


Vcc OUTPUT 1 OUTPUT 0 


See Note 1) 


C, E 


VF(totol) І F (total) 


See Note 2) І (See Note 2) 


a 


OUTPUT 1 


ere ыны 


| 
—— 


--p---|----|---- 


VOLTAGE WAVEFORMS 


NOTES: 1. The generator has the following characteristics: 
У еп = 30,1. = 15 ns, t, = 15 ns, „= 300 ns, PRR = 1 MHz, Zoa œ 50 Q. 
2. All diodes are IN916. Use sufficient 1N916 diodes to make Vr(totai] = 1.9 V to 2.5 V at 2 mA of current. 


3. Voltage values are with respect to network ground terminal. 


FIGURE 54 — MONOSTABLE MULTIVIBRATOR PROPAGATION DELAY AND PULSE WIDTH 
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SERIES 15 930 


SOLID СЕВРИ" SEMICONDUCTOR NETWORKS? 


теа аса суас с суш a eee 
MECHANICAL DATA 


general 


SOLID CIRCUIT semiconductor networks are 
mounted in a glass-to-metal hermetically sealed, 
welded package. Package body and leads are 
gold-plated F-15i glass-sealing alloy. Approxi- 
mate weight is 0.1 gram. All external surfaces аге 


metallic and are insulated from leads and circuit. 
All Series 15930 networks are available with 
formed leads, insulator attached, and/or mounted 
in a Mech-Pack carrier. 


OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE 


Оооо 


0.050 


0.035 бо 
0.050 
| | 9oss 


0.250 


0.220 
0.250 REF. 
(See Note e) 


0.510 


0.490 


(See 'Note e) NOTES: 


1 | 
И ЗЕН 


14 59%, 
0.003 


SIDE VIEWS 


0.250 


O@OOOOO 


Falls within TO-84 dimensions 


leads 


Gold-plated F-15£ leads require по addi- 
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard 
lead length is 0.175 inches. Networks can be 
removed from Mech-Pak carriers with lead 
lengths up to 0.175 inches. 


insulator 


An insulator, secured to the back surface of 
the package, permits mounting networks on 
circuit boards which have conductors passing 
beneath the package. The insulator is 0.0025 
inches thick and has an insulation resistance 
of greater than 10 megohms at 25°C. 


mech-pak carrier 


The Mech-Pak carrier facilitates handling the 
network, and is compatible with automatic 
equipment used for testing and assembly. 
The carrier is particularly appropriate for 
mechanized assembly operations and will 
withstand temperatures of 125°C for in- 
definite periods. 


ordering instructions 


Variations in mechanical configuration of 
semiconductor networks are identified by 
suffix numbers shown in a table at the right. 






*Patented by Texas Instruments 





| Formed Leads | No [No | Yes [Yes [No | No | Yes] Yeu! 
insulators | No [Yes | No [Yes [No |Yes | No [Ye:] 


Ordering 
Suffix 


a. All dimensions in inches. 

b. All decimals 3-0.005 except as noted. 

с. Lead spacing tolerance is =£0.015 at extremities and 
+0.005 at package, nonaccumulative. 

d. Lead centerlines are located within +0.005 of their 
true positions relative to body centerlines. 

e. Not applicable in Mech-Pak carrier. 

f. Symbolization denotes orientation of package. 





FORMED LEADS 
СА р. 0.250 МАХ. xe оола 30.005 
Eo Ecl 
0.500 0.010 (NOTE B) 


. All dimensions in inches. 

. Not applicable in Mech-Pak Carrier. 

. Measured from center of lead to bottom of package where lead 
emerges from body. 


MECH-PAK DIMENSIONS 


П 0.047 DIA THRU 
| 0-080 DIA х 45° COUNTERSINK 
BOTH SIDES 


NOTES: 1. All dimensions are nominal in inches unless otherwise specified. 
2. Overall thickness is 0.175 and nestled height is 0.150 each. 





ааа 


ЖҒ-15 is the ASTM designation for ап iron-nickel-cobalt alloy containing nominally 53%, iron, 29% nickel, and 17% cobalt. 
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PRINTED IN U.S.A. 
Ti cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER 70 IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SOLID CIRCUFT TYPES SN521A, SN522A 
SEMICONDUCTOR NETWORKS} GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 


Со 





SERIES 52 OPERATIONAL AMPLIFIERS 
for application in 
Military & Industrial Control Systems * Analog-to-Digital Convertors * Analog Computers 
Improved Version of 5М521 and SN522 
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description 


Each of these networks is a general-purpose operational amplifier. The SN521A single-ended amplifier 
has both inverting and noninverting inputs. The SN522A, in addition to both types of inputs, features a 
single-ended output with higher output current drive capability. 


The SN521A апа 5М522А, two of Texas Instruments Series 52 catalog line integrated circuits, offer higher 
reliability, lower cost, smaller size, and lower weight than equivalent discrete component circuits. Each 
Series 52 device is a monolithic semiconductor structure comprising diffused resistors and both n-p-n and 
p-n-p transistors. 


typical operating characteristics and conditions 


Open-loop voltage gain . . . . . . . . . . . . . . . . . . . . . ... 6245 
Common-mode rejection . . . . . . . . . . . 4. . . . . l . . 60db 








Dynamic output voltage range 7 .0.................... . HDS ү 
Frequency response. . . Ew) > ясы ЖОС m" hoe, Еа ужб cuo del мй 5. Do 50 Кс 
Operating ambient temperature range . мы RB UE eX о, gt A ue ӨӨ ОС do 125^ € 
Supply voltages: Veci . . . . . e . . oo T 10v 
Усс . . . . . . . . . --6 У 
Усс; . . . . . . . . e . . -Фу 
circuit diagrams 
CIRCUIT DIAGRAM SN521A CIRCUIT DIAGRAM SN522A 
+ ©) Vect 
NONINVERTING NONINVERTING OUTPUT 
INPUT 
NET о 9 T 
= = 
Мез 
NOTES: PIN (0) 15 FOR FREQUENCY SHAPING NOTES: PINS @ AND (Т) ARE FOR FREQUENCY SHAPING 
PINS (D, ©, AND © — NO INTERNAL CONNECTION PINS © AND © — NO INTERNAL CONNECTION 


+Patented by Texas Instruments 





TEXAS INSTRUM ENTS 


ORPORA 
РАИ OR. COMPONENTS DIVISION 
POST OFFICE BOX 5012 ев DALLAS, TEXAS 75222 4001 


TYPES SN521A, SN522A 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 





absolute maximum ratings 


Supply. Voltages: Veci 50525-54. % ж dei Ae Se ee oue] cuo | OPT 
Veca cs Wo var cw HI ee SO ж сё TR. uL чё ee, A URL асары Ue ow cue CRI Y 


Vccs ө се. гәз эж de of ег d. d DEI SAO (EU cw o М е9. б 1%. PO uw 2% —15 у 
Input Voltage (Common-Mode) . . . . . ааа. Е Ау 
Operating Ambient Temperature Range . . . . . . . . . . . . . . . .-559С to 125°C 


Storage Temperature Range . . . . . . . . . . . . . . . . . . «. «.—65?C to 150°C 


electrical characteristics over operating ambient temperature range (unless otherwise noted) 


All measurements shown are with amplifier in the open-loop condition and with the following supply 
voltages: Уссі = +10 v = 0.2 v; Мсс = +6 v = 02 v; Veca = -9у = 02 v. 


SN521A SN522A 
Voltage Gain, Open Loop 
Ovtput Voltage, E, — 1 v rms; f — 1 kc 
Common Mode Rejection 
Output Voltage, E, = 1 v rms; f = 1 kc 
Dynamic (Linear) Output Voltage Range 
Peak or dc with output open-circuited 
(Note 1) TA = 25°C 
Peak or de with external load resistance of: 
(Important: See Note 2) 
Қ, = 2000 Q, T4 = 25°C 
В, = 8000 Q, T, = 25°C 
Input Resistance 
Noninverting input; with inverting input 
shorted to ground, Тл = 25°C 


Inverting input; with noninverting input 
shorted to ground, T, = 25°C 


Output Resistance; ТА = 25°C 
Input Current; either input; ТА = 25°C 


Output Offset Voltage 
Both inputs with 510 О +1% to ground; 
TA = 25°C 


Frequency Response 
Half-Power Point (-3 db); ТА = 25°C 
Unity Gain (0 db); Тл = 25°C 


Power Drain; no external load, Тл = 25°C 





NOTES: 1. The open-circuit tondition of the amplifier is defined as that condition in which the external load resistance applied between the output of the circuit and ground 
is equal to or greater than 200 КО. 


2. Under no circumstances are either of these networks to be operated with an external load of less than 200 2 between the output of 
the amplifier and ground. Permanent damage to the semiconductor network may occur if this rule is not followed. 
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Open-Loop Voltage Gain — db 


Power Drain — mw 


TYPES SN521A, SN522A 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 


TYPICAL CHARACTERISTICS 


OPEN-LOOP VOLTAGE GAIN 
vs 
AMBIENT TEMPERATURE 


ae eae 8 
tN 





CANCE 
SR 


-20 0 20 40 60 80 
Ambient Temperature — °C 


-60 -40 100 120 140 


OPEN-LOOP POWER DRAIN 
vs 
AMBIENT TEMPERATURE 
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Dynamic Output Voltage Range — v 


Open-Loop Voltage Gain —db 


DYNAMIC OUTPUT VOLTAGE RANGE 
vs 
EXTERNAL LOAD RESISTANCE 
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OPEN-LOOP VOLTAGE GAIN 
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TYPES SN521A, SN522A 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 


mechanical data 

ORDERING INSTRUCTIONS 
|__| NO MECH-PAK CARRIER [MECH-PAK CARRIER | 
[Lead Length | 


ead Length 0.175 Inch Not Applicable 


L 
Formed Leads 


These operational amplifiers are mounted in glass-to-metal her- 
metically sealed welded packages meeting TO-89. Leads are 
gold-plated Е-15} glass-sealing alloy. Approximate weight is 0.1 
gram. All external surfaces are metallic and are insulated from 
leads and circuit. Both are available with formed leads, insulator 
attached, and/or mounted in a Mech-Pak carrier. See Ordering 
Instructions. 













0.027 REF. 


0.175 REF. 
0.165 MIN. 
(See Note e) 


0.150 

0.140 „4 . : а. All dimensions in inches. 

(See Note е) b. All decimals --0.005 except as noted. 

с. Lead spacing tolerance is +0.015 at extremities and 


0.250 REF. 
(See Note e) 


0.005 at package, nonaccumulative. 
d. Lead centerlines are located within +0.005 of their 


true positions relative to body centerlines. 
e. Not applicable in Mech-Pak carrier. 


f. Symbolization denotes orientation of package. 


15—000 


0.013 0.003 


O@OOO 0.010 SIDE VIEWS 


Falls within TO-89 dimensions 





EF-15 is the ASTM designation for ап iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 





TYPICAL APPLICATION 





noninverting operational amplifier 


$ 


TYPICAL FEEDBACK COMPONENTS AND 
ASSOCIATED CLOSED-LOOP GAIN 






INPUT 
VOLTAGE 


| 





OUTPUT 


| 


conditions 


Pin Qo Н Veo: = +10 У 
Ріп 7 Уссот +6 У 


Pin © Neca = -9У 680 pf 


Frequency Shaping Network; connect the network as shown EAT between pin (СУ ола ground, 
470 (1 





PRINTED IN U.S.A. 
ТІ cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 


4004 IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 






SOLID QERGUIT TYPE SN523A Т 
SEMICONDUCTOR NETWORKS; GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





SERIES 52 SEMICONDUCTOR-NETWORK GENERAL-PURPOSE AMPLIFIER 3 
for application as 2 
e Comparator e Level Detector 

© Differential Amplifier e Voltage Regulator 


e Military & Industrial Control Systems е Analog-to-Digital Converters ө Analog Computers 


description 


9961 HOUVW 'v6v899 5-1а ‘ON NILITING 


The SN523A, offering differential inputs and differential emitter- 
follower outputs, incorporates a resistance network in the emitters 
of the input stage to facilitate gain adjustment. From the wide 
range of total resistance available, a particular value may be 


INPUT 1 


У961 LSNONY d3ivd “2445 ONII33NION3 532У1438 


selected Бу connecting the resistor-network pins іп a configuration CONTE err 

which produces the desired gain. Maximum-gain configuration is NETWORK 

with ріп О) shorted to ріп ©. ка 

INPUT 2 

The SN523A, one of Texas Instruments Series 52 catalog line of GROUND @ 

linear integrated circuits, offers higher reliability, lower cost, EMON? Zn 

smaller size, and lower weight than equivalent discrete-compo- ; 4 

nent circuits. Each Series 52 device is а monolithic semiconductor veca FREQUENCY COMPENSATION 

structure comprising diffused resistors and both n-p-n and p-n-p NOTE: Component values shown are nominal. 

transistors. SCHEMATIC DIAGRAM 
mechanical data ORDERING INSTRUCTIONS 







The SN523A is mounted in a glass-to-metal hermetically sealed 
welded package meeting TO-84. Leads are gold-plated Ғ-153 
glass-sealing alloy. Approximate weight is 0.1 gram. All external 
surfaces are metallic and are insulated from leads and circuit. 
The SN523A is available with formed leads, insulator attached, 
and/or mounted in a Mech-Pak carrier, See Ordering Instructions. 


7-7 ПӘ МҒТС ӨНГЕН MECH: PAK CARRIER 
Not Applicable 
Formed Leads | No | 
Fnsulefars | Wo [Yes 







Ordering 
Suffix 





OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE 


OOOOOOO om 
t [nn 
0.175. REF. % | | | | | 

| T4 


| 

| 
0.165 мім. Й H Y 
(See Note е) | | 


equency 
ompen- 


requenc 
отреп- 
Output GND Vee 


0.050 sotion sati 
[© бз (9 (9 © (9 


Input 1 Output 


0.510 


0.490 | 
(See Note е) 


0.250 REF. 
(See Note е) 


NY RES 


0а 0.005 
222 0.003 


09000000 SIDE VIEWS 


Falls within TO-84 dimensions 


NOTES: а. All dimensions in inches. 

b. All decimals 0.005 except as noted. 

c. lead spacing tolerance is 0.015 at extremities and 
0.005 at package, nonaccumulative. 

. Lead centerlines are located within +0.005 of their 

true positions relative to body centerlines. 

е. Not applicable in Mech-Pak carrier. 

f. Symbolization denotes orientation of package. 





TPatented by Texas Instruments 
EF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 24% nickel, and 17% ‘cobalt. 
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TYPE SN523A 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


\ 


Supply Voltages (See Note 1): Усі22......................... 15У 

Ұс EX Tc us c i 
Differential Input Voltage  ................................ SV 
Input Voltage (Either Input, See Note 1). :........................ 10У 
Duration of Short-Circuit Output Сотей.7.......................... 5s 
Continuous Total Power Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) . . . . . . . + . .300mW 
Operating Free-Air Temperature Range 7 0...................... .-559С to 125°C 


Storage Temperature Range . . . . . 2 . . 4 ................. .-659С to 150°C 
NOTES: 1. These voltage values are with respect to network ground. 


2. Derate linearly to 120 mW at 125°C free-air temperature at the rate of 1.8 mW/deg. 
electrical characteristics at 25?C free-air temperature (unless otherwise noted) 


МАХ! UNIT 










f = 1 kc/s 
f = 1 kc/s, ТА = —55?C to 125°C 












f = 1 ke/s, ріп © shorted to pin ©, 
ріп © open 
f = 1 kc/s, ріп @ shorted to pin (5), 
pins ( and © open 


f = 1 kc/s, ріп © shorted to ріп ©, 
pins © and © open 


f = 1 kc/s, ріп © shorted to ріп ©, 

- 680 

рїп @ open 

CMRR Common mode rejection rll mena ee ннен тес œv fal 
BW волана СЗ di [o 0000 [m m keh 
Zi, Input impedance f = 1 ke/s |25245) 

[zs Output impedence Sd Vee 
Pr Toto power барайн pue A 


SUnless otherwise noted, test conditions are: 
Voci = +12 V, Voc, = —12 V, Vp, applied, no external loading; ріп (17) grounded, pin (1) shorted to ріп © , and pins ©, © , (5) , (3) and (9 open. 
letter symbol and parameter definitions 

















Ayp Differential voltage gain 


















Vbi That d-c voltage which must be applied between the input terminals to obtain zero-differential-output voltage. The 
application of this voltage balances the amplifier. 

Усмо That d-c voltage level which exists between either output terminal and ground when the outputs are balanced. 

lin The current into either input of the amplifier. 

ім The difference іп the currents into the two input tenninals when the output is balanced. 

Vom The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced. 

Ун The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential 
operation. 

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain. 

BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. 

Zin The impedance between either input terminal and ground with the other input terminal a-c grounded and the output 
balanced. 

Zout The impedance between the output terminal and ground when the output is balanced. 


NOOO EO 
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lin — Input Current — pA 


Avs — Single-Ended Voltage Gain — dB 


TYPE SN523A 


GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 


TYPICAL CHARACTERISTICS) 


INPUT CURRENT 


vs 
FREE-AIR TEMPERATURE 





0 
-75 -50 -25 0 25 50 75 100 125 
TA -- Ғгее-Аіг Temperature — °C 


FIGURE 1 


SINGLE-ENDED VOLTAGE GAIN 
vs 
FREQUENCY 


poy are ЕПП ШЕП! БИШЕ!!! 
ЫШ ТШТ ТШ 

















ШШШ A 
TUT [ШШ ГІШ АЦ 


0 
10 kc/s 





Avp— Differential Voltage Gain 





Vom— Maximum Peak-to-Peak Output Voltage — V ` 


5000 


4000 


3000 











MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 


vs 


FREE-AIR TEMPERATURE 


Differential Output 


0 50 75 100 125 


ТА -- Ғгее-Аіг Temperature -- °C 


FIGURE 2 


DIFFERENTIAL VOLTAGE GAIN 


vs 


SUPPLY VOLTAGE 


100 kc/s 1 Mc/s 10 Mc/s 100 Mc/s 6 
f — Frequency Supply Voltage — V 
FIGURE 3 FIGURE 4 
SUnless otherwise noted, test conditions are: 
Yoo: = +12 V, Voc; = —12 V, Vp, applied, no external loading, pin (1) grounded, ріп (1) shorted to pin © , and pins (2), (5), (5), © and (9) open. 
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TYPE SN523A 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS$ 


DIFFERENTIAL VOLTAGE GAIN INPUT IMPEDANCE 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


5000 





а 
x 
= 4000 | 
5 
O 5 
Ф = 
о 5 
5 3 
2 3000 Е 
5 5 
Е = 
5 Ас 
z | 
“ 2000 
о ce 
; 
> 
ч 
1000 
0 
-75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125 
TA — Free-Air Temperature — °C Ta — Free-Air Temperature — °C 
FIGURE 5 FIGURE 6 
OUTPUT IMPEDANCE TOTAL POWER DISSIPATION 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
400 125 
z 100 
T 300 | 
v 5 
i 5 
à 2 
5 200 a 
5 o 
a. Б 
5 о 50 
5 : 
| t. 
8 100 | 
N - 25 
a 





0 0 
-75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125 
ТА — Free-Air Temperature — °C TA — Free-Air Temperature — °C 
FIGURE 7 FIGURE 8 


SUnless otherwise noted, test conditions are: А 
Yoo: = +12 V, Уссҙ = —12 V, Vp, applied, no external loading, pin grounded, pin C shorted to pin), and rin 2,0, Q9.) and (3 open. 








PRINTED IN U.S.A. 


4008 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SOLED ormoQuiq^ TYPE SN5231L Т 
SEMICONDUCTOR NETWORKST GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





SERIES 52 SEMICONDUCTOR-NETWORK GENERAL-PURPOSE AMPLIFIER 3 
for application as 2 
e Comparator e Level Detector = 

e Differential Amplifier e Voltage Regulator 


e Military & Industrial Control Systems ө Analog-to-Digital Converters ө Analog Computers 


description 


The SN5231L offers differential inputs and differential emitter- 
follower outputs. Two stages of differential amplification are шаны 
used to provide high gain at frequencies up to 1 MHz. A high мот 1(4) Ж; 

degree of component matching, which assures stable operation 
over the temperature range of —55?C to 125°C, is achieved Бу (аш, (1) output ı 
the monolithic construction. 


9961 LSNONV ‘E8899 S-10 ‘ON NIL3TING 





The SN5231L, one of Texas Instruments Series 52 catalog line of 
linear integrated circuits, offers higher reliability, lower cost, Ground (6) 
smaller size, and lower weight than equivalent discrete-compo- COMMON 
nent circuits. Each Series 52 device is a monolithic semiconductor 

structure comprising diffused resistors and both n-p-n and p-n-p FREQUENCY COMPENSATION 
transistors, NOTE: Component values shown are nominal. 


SCHEMATIC DIAGRAM 


mechanical data 
The SN5231L package outline is same as JEDEC TO-100 except for diameter of standoff. 


BOTTOM VIEW 


0.040 | 0.019 
І УЕ 0.016 P^ 
ALL DIMENSIONS ARE 


ІМ INCHES 


атт NC — NO INTERNAL CONNECTION 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltages (See Note: Voci ......................... n. n n. -ҒІ5У 

Vcc2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . --15 V 
Differential Input Voltage . . "ccc UJ 
Input Voltage (Either Input, See Note 1). қзақ Ы m NR Ce a Cu) de Re dei ee Ja ба} „Ж Элле СЫ: ero ei ЖЕЛОУ 
Duration of Short-Circuit Output Current . . без Эё 47% S o ah l.S дё сё Dee s 5s 
Continuous Total Power Dissipation at lor bale) 25°C Free-Air Temperature (See Note 2). e... s. s. 5. 5. . 300 mw 
Operating Free-Air Temperature Range ....................... . —559C to 125°C 
Storage Temperature Range . . . . . . . . ee ee ek s... 44.4. s s s s . —Ó659C to 150°C 


NOTES: 1. These voltage values are with respect to network ground. 
2. Derate linearly to 120 mW at 125°C free-air temperature at the rate of 1.8 mW/deg. 


TPatented by Texas Instruments 
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ТҮРЕ SN5231L 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 








PARAMETER TEST CONDITIONSS MIN TYP MAX! UNIT 
Vor Differential-input offset voltage 
, Differential-input offset voltage T — 125°C. T — REO 
DE temperature coefficient AU ~~ ы AQ) 77 43-5 nV /deg 


Усмо Common-mode output offset voltage Lm pen 
Differential output, f — 1 kHz peu 























Vom Maximum peak-to-peak output voltage | Differential output, f = 1 kHz, 
T4 — —55?C to 125?C 
Үсмім Maximum common-mode input voltage | _ ___ __ | 
: А ` R, = 50 Q, f = 1 kHz 
Ayp Differential voltage gain - = 
CMRR Common-mode rejection ratio 
BW Bandwidth (—3 dB) 
Zin Input impedance 


Zout Output impedance 
Py Total power dissipation 














Q 






SUnless otherwise noted, test conditions are: Veca = +12 V, Үсс> = —12 V, Vp, applied, no external loading and ріп (6) rounded. 


letter symbol and parameter definitions 


4010 


Ур! That d-c voltage which must be applied between the input terminals to obtain zero-differential-output voltage. The 
application of this voltage balances the amplifier. 
сур Temperature coefficient averaged over the specified temperature range and defined by the equation: 
(Vor @ Tanp — (Vp, © TAG) 
ayo = "ret аа A a 
А(1) 7 A) 
Vemo That d-c voltage level which exists between either output terminal and ground when the outputs are balanced. 


The current into either input of the amplifier. 
іы | The difference in the currents into the two input terminals when the output is balanced. 
Vom The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced. 


Усмім The maximum common-mode voltage that can be impressed оп the input terminals while maintaining differential 


operation. 

CMRR The ratio of the differential-mode voltage gain to the commmon-mode voltage gain. 

BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. 

Zin The impedance between either input terminal and ground with the other input terminal a-c grounded and the output 
balanced. 

Zout The impedance between either output terminal and ground when the output is balanced. 


TYPE SN5231L 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS $ 


INPUT CURRENT MAXIMUM РЕАК-ТО-РЕАК OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


lin — Input Current — pA 
Мом = Maximum Peak-to-Peak Output Voltage — V 





-75 -50 -25 0 25 50 75 100 125 


ТА -- Ғгее-Аіг Temperature — °C TA — Free-Air Temperature — °C 
FIGURE 1 FIGURE 2 
SINGLE-ENDED VOLTAGE GAIN DIFFERENTIAL VOLTAGE GAIN 
5 vs 
FREQUENCY SUPPLY VOLTAGE 


80 5000 
4000 


3000 


ШАШ 
ІШІКІ 


2000 


ШҚ 


Аур-- Differential Voltage Gain 


1000 


vs — Single-Ended Voltage Gain — dB 





0 0 
10 kHz 100 kHz 1 MHz 10 MHz 100 MHz 6 
f — Frequency Supply Voltage — V 
FIGURE 3 FIGURE 4 
SUnless otherwise noted, test conditions are: Veci = +12 V, Усс; = —12 V, Vp, applied, no external loading and ріп (6) grounded. 
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TYPE SN5231L 


GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS § 


DIFFERENTIAL VOLTAGE GAIN 
vs 


FREE-AIR TEMPERATURE 


5000 








INPUT IMPEDANCE 
vs 


FREE-AIR TEMPERATURE 














с 
х 
= 4000 | 
o 
е $ 
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2 3000 Е 
© 5 
‘= о. 
с с 
5 © 
5 | 
2000 E 
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о 
> 
< 
1000 
0 
-75 -50 -25 0 25 50 75 100 125 -75  -50 -25 0 25 50 75 100 125 
TA — Free-Air Temperature — °C Ta — Free-Air Temperature — °C 
FIGURE 5 FIGURE 6 
OUTPUT IMPEDANCE TOTAL POWER DISSIPATION 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
400 125 
= 100 
С 5200 | 
| с 
Ф б 
: 5 
5 а 75 
% * 
о. 2 
Е 200 a 
- Ф 
> 
> 
$ ё 50 
» о 
| 5 
e - 
8 100 | 
м - 25 
а. 
0 0 
-75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125 
ТА -- Free-Air Temperature — °C Ta — Free-Air Temperature — °C 
FIGURE 7 FIGURE 8 
Sunless otherwise noted, test conditions are: Veci = +H V, Vocz = —12 V, Vp, applied, no external loading and pin) grounded. 
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PRINTED IN U.S.A. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SOLID OERCUIT TYPES SN524A, SN524AL - о 
SEMICONDUCTOR NETWORKS? GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 


ы 











emitter-follower output. The input stage utilizes Darlington-con- 
nected n-p-n transistors for high input impedance. 


The SN524A and SN524AL, two of Texas Instruments Series 52 
catalog line of linear integrated circuits, offers higher reliability, 
lower cost, smaller size, and lower weight than equivalent discrete 
component circuits. Each Series 52 device is a monolithic semi- 
conductor structure comprising diffused resistors and both n-p-n GND (COMMON) ROLL-OFF 
and p-n-p transistors. 


SERIES 52 SEMICONDUCTOR-NETWORK GENERAL-PURPOSE AMPLIFIERS mex 
for application as т 
222 
e Buffer Amplifier e Differentiator e Integrator таю 
о’ > 
e Multivibrator e Level Detector ө Summing Amplifier ZU 
aos 
FE 
description S o 
ns 
Each of these networks is a general-purpose operational ampli- 4.7 КО > б 
Нег consisting of two differential-gain stages and a single-ended INVERTING © Ж 
>& 
5 о 
с 
4 
f 


NOTE: Component values shown are nominal. 


SCHEMATIC DIAGRAM 
mechanical data 


SN524A ORDERING INSTRUCTIONS 
NO MECH-PAK CARRIER 
0.175 Inch 

Formed Teads | Wo [No [Yes [Yes | To 
insulators | No [Tes Wo [Yes | Wo 


Ordering 
Suffix -7 





Тһе SN524A operational amplifier is mounted in а glass-to-metal 
hermetically sealed welded package meeting TO-89. Leads are 
gold-plated Е-15{ glass-sealing alloy. Approximate weight is 0.1 
gram. All external surfaces are metallic and are insulated from 
leads and circuit. The SN524A is available with formed leads, 
insulator attached, and/or mounted in a Mech-Pak carrier. See 
Ordering Instructions. 


















































































929 0.050 ROLL-OFF OUTPUT 
0.250 10.035 
0.027 REF. 9:035 0.013 Vcc2 Vcci 
0.175 REF. | | (0) б) (в) e (9 
0.165 МІМ. i n 
(See Note e) | DATE , 
E l A А Д cove | > | 0:035 
0.150 py ХХХХХ 0.510 0.250 
ол өче 0.490 0.220 nd 
4. 4$ (See Note e) T 
} Y ТҮГҮ а. All dimensions in inches. 
0.005 MAX | 0.250 REF. | b. All decimals :-0.005 except as noted. 
: GLASS (See Note е) с. lead spacing tolerance is +0.015 at extremities and 
10 PLACES 20.005 at package, nonaccumulative. 
d. Lead centerlines are located within +0.005 of their GND 
true positions relative to body centerlines. 
zl: >i 0.005 e. Not applicable in Mech-Pak carrier. NONINVERTING INVERTING 
0.013 0.003 INPUT INPUT 


m 


. Symbolization denotes orientation of package. 


NC — NO INTERNAL CONNECTION 


OUTLINE DRAWING — SN524AL BOTTOM VIEW 


002 ROLL-OFF 


0 
0.040 / 0.017 Soor DIA 
MAX. [ 9.00 


NONINVERTING 
INPUT 


OUTPUT 


INVERTING 


V 
ес! INPUT 


NC — NO INTERNAL CONNECTION 
DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED 





TPatented by Texas Instruments. 
TF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 





4013 


TYPES SN524A, SN524AL | 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltages (See Note 1):Vcc, - © «4 4 4 4 4 e e e e ew ww on on on n, nr n. n, n. n. n. s. 415У 


Vcc2 . . . . . б . . . . . . . . . . . . . . . . . . . . . . . -4 5 ү 
Differential Input Voltage . .................... .. n. nm n. 0. o. s. s. ee . 12V 
Common-Mode Input Voltage. . . . ааа. +10V 


Operating Free-Air Temperature Range . . . . ааа. —559C to 125°C 
Storage Temperature Range. . . . 6 1 4 4 a we ee ee e oe. eo. o. s. s. n s a —659C to 150°C 


NOTE 1: Voltage values are with respect to network ground. 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


PARAMETER 












Differential-input offset voltage 







Ур! 











д = —55°C to 125°C 






Differentiakinput offset voltage 


Тл = —55°C to 125°C 
«үр! temperature coefficient A ы елаз 





Input Current 











TA = 125°C 
f = 1 kc/s, T, 


Differential-input offset current 





lpi 


















—55°C to 125°C 
















10 kQ load, 
f = 1 kc/s, ТА = 


10 kQ load, 
f = 1 ke/s 


Maximum peak-to-peak output voltage 





Vom 
—55°C to 125°C 























Vomim Maximum common-mode input voltage 














—55°C to 125°C 





f = 1 ke/s, 





Ay Voltage gain 


















f = 1 kc/s, Тл = —55°C to 125°C 






CMRR Common-mode rejection ratio 
BW Bandwidth (-3 dB) 

Zin Input impedance 

ы биет юеш Sd Tifa 
[т тою power найвя No aput signa vo enteral Б | mo 


SUnless otherwise noted test conditions are: Yoo. = %12У, Vee, = —12 V, ground and Vp, applied; roll-off terminal open, no external! loading. The unused input is 
grounded for all tests except when common-mode characteristics are under fest. 































letter symbol and parameter definitions 


Ур! That 4-с voltage which must be applied between the input terminals to obtain zero-output voltage referenced to 
ground. The application of this voltage balances the amplifier. 

lin The current into either input of the amplifier. 

ім The difference in the currents into the two input terminals when the output is balanced. 

Vom The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced. 

Усмм Тһе maximum common-mode voltage that can be impressed on the input terminals while maintaining differential 
operation. 

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain. 

BW The range of frequencies within which the voltage gain is within 3 dB of the mid-frequency value. 

Zin The impedance between either input terminal and ground with the other input terminal a-c grounded and the output 
balanced. 

Zo The impedance between the output terminal and ground when the output is balanced. 
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TYPES SN524A, SN524AL 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 


TYPICAL CHARACTERISTICS § 


INPUT CURRENT 
vs 
FREE-AIR TEMPERATURE 




















MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 


vs 


LOAD RESISTANCE 





125 
> 
| 
o 
о 
100 = 
5 » т Oe 
1 5 |! 
і 5 
= 75 Ө ^ 
: * 
5 & 10 - 4 
= 5 / 
> ! 
Е 50 % 
Ф 
| а. 
i / 
iE г 
= 5 y 
25 = 
| 
5 if 
0 > 9 —T 1 
-75 -50 -25 0 25 50 75 100 125 0.1 0.4 1 ‚4 10 40 100 
ТА — Free~Air Temperature — °С Load Resistance -- КО 
FIGURE 1 FIGURE 2 
VOLTAGE GAIN VOLTAGE GAIN 
vs s 
FREQUENCY FREQUENCY 
100 
90 
80 
5 70 e 
| | 
3 60 E 
5 50 
$ Н 
7 40 5 
| 
> 30 > 
Ж < 
20 
10 
0 
lkc/s  10kc/s 100kc/s 1Mc/s 10 Мс/5 100 Mc/s lkc/s  lOkc/s 100kc/s  |Mc/ 10Мс/5 100 Mc/s 
f — Frequency f — Frequency 
FIGURE 3 FIGURE 4 
Sunless otherwise noted test conditions are: Veg, = + 12 V, сс, = —12 ү, ground and Vp, applied; roll-off terminal open, no external loading. The unused input is 


grounded for all tests except when common-mode characteristics are under test. 
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TYPES SN524A, SN524AL 


GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 





TYPICAL CHARACTERISTICS 5 


COMMON-MODE REJECTION RATIO 
vs 


FREE-AIR TEMPERATURE 


CMRR — Common-Mode Rejection Ratio — dB 


-75 -50 -25 0 25 50 75 
T4 — Ғее-Аіг Temperature — °C 


FIGURE 5 


OUTPUT IMPEDANCE 
vs 


FREE-AIR TEMPERATURE 
400 


300 


200 


Zout — Output Impedance — О 








Zin — Input Impedance — MQ 


INPUT IMPEDANCE 
vs 


FREE-AIR TEMPERATURE 





-75 -50 -25 0 25 50 75 100 125 
TA — Free-Air Temperature — °C 


FIGURE 6 


TOTAL POWER DISSIPATION 
vs 
FREE-AIR TEMPERATURE 
200 


a 
e 


100 


л 
о 


Рт — Total Power Dissipation — mW 


0 0 
-75 -50 -25 0 25 50 75 100 125 -/5 -50 -25 0 25 50 75 100 125 
T4 — Free-Air Temperature — °C Тл — Free-Air Temperature — °C 
FIGURE 7 FIGURE 8 
SUnless otherwise noted test conditions аге: Veg, = + 12 V, Veg, = —12 V, ground and Vp, applied; roll-off terminal open, no external loading. The unused input is 


grounded for all tests except when common-mode characteristics are under test. 
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PRINTED IN U.S.A. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSIBLE. 


SOLID OIRCUIT TYPE SN525 с 
SEMICONDUCTOR NETWORK! GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 


С 





А SERIES 52 AMPLIFIER 
featuring 
e Open-Loop Gain ...90 dB e Typical CMRR ...100 dB 


SCSNS 3dAL 














description COMPENSATION 13 Ver 
The SN525 is a high-performance ampiifier 
featuring an open-loop gain of 90 dB, yet it is © COMPENSATION (9) 


unconditionally stable when used with external OPTIONAL 
capacitors in the frequency-response shaping POSITI VE-SUPPLY ® 


9961 4338W3AON “272699 5-1а ‘ON NILITING 





circuit. A feedback loop provides high com- BIAS POINT 
mon-mode rejection. Both differential input and GROUND (2) 

Е ; (3) COMPENSATION 

МРОТ 
output terminals are available. ee 2 (5) COMPENSATION 
Texas Instruments Series 52 catalog line of Q OUTPUT 1 
linear integrated circuits offers higher reli- (6) OUTPUT 2 
ability, lower cost, smaller size, and less weight 
than equivalent discrete component circuits. EN 
Each Series 52 device is a monolithic semi- (B) COMPENSATION 
conductor structure comprising diffused resis- 
tors and both n-p-n and p-n-p transistors. (2 еә 
SCHEMATIC 
mechanical data 

The SN525 semiconductor network is mounted ORDERING INSTRUCTIONS 
in a glass-to-metal hermetically sealed welded poc 


package. Leads are gold-plated F-15t glass- 
sealing alloy. Approximate weight is 0.1 gram. 
All external surfaces are metallic and are in- Formed Leads | No 
sulated from leads and circuit. The SN525 is 
available with formed leads, insulator at- 
tached, and/or mounted in a Mech-Pak car- Ordering 


rier. See ordering instructions. Suffix 


Lead Length 








0.035 0.013 


| | 
| 0.050 
| Дд А ч [* ®.035 
a 
р) XXXXX ЕЕ 9. 10 
Ey © 490 
ЖЕ ) 


MOOOOOOO 9050 


0.5 0.250 


(Sm NO à | 0.220 : а. All dimensions in inches. 

. All decimals +0.005 except as noted. 
0.250 REF. . Lead spacing tolerance is +0.015 at extremities and 

0.005 MAX GLASS | | (See Note е) 0.005 at package, nonaccumulative. 
14 PLACES К H . Lead centerlines are located within +0.005 of their 

! true positions relative to body centerlines. 
. Not applicable in Mech-Pak carrier. 
->«- 9.005 . Symbolization denotes orientation of package. 


$250 0.003 


DOOOOOD SIDE VIEWS 


Falls within TO-84 dimensions 





+ Patented by Texas Instruments 
ДЕ-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 





INCORPORATED 
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Т TEXAS INSTRUMENTS 


TYPE SN525 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltages (See Note 1): Veco.» . . 4 4 4 ee 8.8. +15V 
Ману Seu kh th шю SO ek ылы ow a eS ee. SY 

Differential Input Voltage . . . . . . . 4 4 o4 ee e 5V 
Common-Mode Input Уодае................. 2127 
. Operating Free-Air Temperature Кіпдбе................. —55°C to 125°C 
Storage Temperature Вапде . . ee ee ee ee S 65°С to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
electrical characteristics at 25°C free-air temperature (unless otherwise noted) 
PARAMETER TEST CONDITIONS § 








Ур! Differential-input offset voltage Т, = — 55°C to 125°C 











ү Common-mode output 
CMO offset voltage 


ТА = 125°C 
TA = — 55°C 750 1500 
ES 


= usc ~ n 200 | | 
Ib Differential-input offset current ooo y O 
Ta = — 55°C 
| Single-ended output, f = 1 kHz 
Vom Maximum peak-to-peak output voltage Single-ended output, f = 1 kHz, 

T4 = — 55°C to 125°C 
Усмім Maximum common-mode input voltage +7 


Small-signal single-ended f = T kHz 20000 32000 
voltage gain f = 1kHz,T, = — 55°C to 125°C 






































Avs 





Small-signal common-mode single-ended 


AvcMs voltage gain 7 


Small-signal common-mode 
rejection ratio 
BW Bandwidth (— 3 dB) 


Input impedance 


CMRR 























Zout Output impedance f = 1kHz 
SVRR Supply voltage rejection ratio AVec <05V 


Pt Total power dissipation 


S Unless otherwise noted, test conditions include: Voci = +12 У, Voc; = —12 V, ground and Vp, applied, no external load, external 250-pF capacitor connected between 





























pins ad (8), and other frequency-compensation pins open. 


letter symbol and parameter definitions 


Voi That d-c voltage which must be applied between the input terminals to obtain zero-differential-output voltage. The appli- 
cation of this voltage balances the amplifier. 

Усмо That d-c voltage level which exists between either output terminal and ground when the outputs are balanced. 

lin 

іы The difference in the currents into the two input terminals when the output is balanced. 


The current into either input of the amplifier. 


Vom The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced. 
Усмім Тһе maximum common-mode voltage that can be impressed on the input terminals while maintaining differential operation. 
CMRR Тһе ratio of the differential-mode voltage gain to the common-mode voltage gain. 


BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. 

Zin The impedance between either input terminal and ground with the other input terminal a-c grounded and the output 
balanced. 

Zout The impedance between either output terminal and ground when the output is balanced. 


SVRR Тһе ratio of the change in input offset voltage to the change in power supply voltage which produces the variation. 
compensation requirements 


External capacitance must be connected between pins (7) and to stabilize the amplifier if symmetrical compensation 
to ground is not used on pins and or pins and . 
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2 — Input Current — p A 


Vom — Maximum Peak-to~Peak Output Voltage — V 


TYPE SN525 


GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS $ 


INPUT CURRENT 
vs 


FREE-AIR TEMPERATURE 





ТА — Free-Air Temperature —°C 


FIGURE 1 
MAXIMUM РЕАК-ТО-РЕАК OUTPUT VOLTAGE 


vs 


FREQUENCY 


FREQUENCY с ыс. reer | 
cd pus@ro @ ps o 


р 



















ТЇШ АШ СПК ІШ 
ШИША 
ШТИ LET AUT 
ШЕШШ 
еШ) ҮШ! 
ШШК 
ГШІГІШГІШІ ЫГ ШІ 


0 
10 100 10k 





lbi — Differential-Input Offset Current — nA 


Vom — Maximum Peak-to-Peak Output Voltage — V 





DIFFERENTIAL-INPUT OFFSET CURRENT 
vs 


FREE-AIR TEMPERATURE 





Т, — Free-Air Temperature — °C 
FIGURE 2 | 
MAXIMUM РЕАК-ТО-РЕАК OUTPUT VOLTAGE 


vs 


SUPPLY VOLTAGE 


Single-Ended 
Veci Vx 


Vee =" Mx 
f= 1kHz 
Т 25°С 


100 k 1M 2 4 6 8 10 12 14 16 18 
f- sae — Hz Vy — Supply Voltage — V 
FIGURE 3 FIGURE 4 
S Unless otherwise noted, test conditions include: V = +12V, ү = —12V, ground and Vj, applied, no external load, external 250-pF capacitor connected between 
ССІ СС? р! 


pins(7) and(8) , and other frequency-compensation pins open. 
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TYPE SN525 


GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS § 


SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN 


vs 
FREQUENCY 
100 
BH 
?9 N 
„РА: TIN ULL 


„LEININ c 
TIEN 


NT Г ШК? 


















FREQUENCY 
COMPENSATION 


CURVE pins (9) To (2) 


| ! | 0.001 pF 

| 2 | O05 pF 

— 0.05 pF | 

ташы 

N WM 

FUEL LR 
TETTE RS SIN UL LU 

Ё МЫ 

*overall voltage gain with 100- ОТА 


resistor in series with input. ai 


100 k 











Аус —- Small-Signal Single-Ended Voltage Gain — dB 























60 


b 














40 


30 











IN 
1M 





Аус — Small-Signal Single-Ended Voltage Gain — dB 


10 100 Ik 10k 10 M 


f — Frequency — Hz 
FIGURE 5 


SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN 
































SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN 
vs 


FREQUENCY 


т DUELO | rarse N 
TNN ШЕГИ! 











Í FREQUENCY COMPENSATION 


at i 


0.0065HF 
[: | ar —] 


10 100 1k 10 К 












100 k 


f — Frequency — Hz 


1M 


FIGURE 6 


SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN 





















vs vs 
FREQUENCY FREQUENCY 
Т „ШШ ШЇ И е io 
eR а -- | 
20% М " L WE pO" - 25°С 
$ ОГ ШШ] ШТ PERI 
$ „ЫМ UNI TN $ 
80 80 
g i 5 
> a LU N NN P. 
= 70 = 
з ОСИКА HU HU ME "EET ҮШ 
2 1 ANN { LUE 
5 JL TN й 
$9 50 o 50 
| NI P MIE EAE CHUA LL 
2 40 X = 40 
5 Ñ N 5 
$m | zs | 
Е IAN т Ы 
| а | а i 
"Е ШШ ЭШ LE ОШ ТШ 
4 Ша ІЗ | < 0 
10 100 1k 10 k 100 k 1M 10M lk 10 k 100 k OM 
f — Frequency -- Hz 
f — Frequency — Hz FIGURE 8 
FIGURE 7 
- 8 Unless otherwise noted, test conditions include: Voci = +12 У, Месо = -І2У, ground and Vp, applied, no external load, external 250-рҒ capacitor connected between 


pins(7) та(%) , and other frequency-compensation pins open. 
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TYPE 5М525 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS § 


SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN 
vs vs 
FREE-AIR TEMPERATURE GAIN-CONTROL RESISTOR VALUE 









nat 
о 
о 


90 


ЕИ ШЕН 
ОЖ ОО! ООШ 
041111 
ОТТО О 
“ПЕШТЕ 


К is connected between pins (9) and (2 
f= 1 kHz 


80 








Аус —.Small-Signal Single-Ended Voltage Gain — dB 





Аус — Small-Signal Single-Ended Voltage Gain — dB 


10 
9% -50 -25 0 25 50 75 100 125 950 lk 10k 100k 1M 
ТА — Free-Air Temperature — °С R — Resistor Value — О 
FIGURE 9 FIGURE 10 


SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN 


Аус -- Small-Signal Single-Ended Voltage Gain — dB 





0 2 4 6 8 10 12 14 16 18 
Vy — Supply Voltage — V 
FIGURE 11 


§ Unless otherwise noted, test conditions include: Voc: = -- v, Уссә = -XV, ground and Vp, applied, no external load, external 250-pF capacitor connected between 
pins (7) and (8) , and other frequency-compensation pins open. 
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TYPE SN525 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL UNITY-GAIN CONFIGURATION 





FIGURE 12 
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SOLID cracurr TYPE SN526 Т 


SEMICONDUCTOR NETWORKS GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





A SERIES 52 AMPLIFIER 





ea 
i E 
featuring ae 
Ф . . % 2 
e Minimum Z,, ... 350 ko œ Differential or Class B Power Output 2 * 
© 
DIFFERENTIAL ” 
description OUTPUT 1 2 
Уса 9 
Тһе SN526 semiconductor-network amplifier e 
features Darlington high-impedance aifferen- > 
tial-input stages and a Class B output power © 
amplifier with high-voltage-and current-range < 
capabilities. Common-mode input signals are = 
rejected by use of common-mode feedback to INPUT 2 (8) 2» m 
the input amplifier. E 
INPUT 10) CLASS B 2 
Тһе 5М526, опе of Texas Instruments Series GROUND @) OUTPUT e 
52 catalog line of linear integrated circuits, 
offers higher reliability, lower cost, smaller 
size, and less weight than equivalent discrete- 
component circuits. Each Series 52 device is a 
monolithic semiconductor structure comprising Vcc2 


diffused resistors and both n-p-n and 
transistors. 


p-n-p DIFFERENTIAL (9 


OUTPUT 2 


SCHEMATIC 
mechanical data 
ORDERING INSTRUCTIONS 


Lead Length 


Formed Leads 
Insulators 


Ordering 
Suffix 


The SN526 is mounted in a glass-to-metal 
hermetically sealed welded package. Leads 
are gold-plated F-15 t glass sealing alloy. 
Approximate weight is 0.1 gram. All external 
surfaces are metallic and are insulated from 
leads and circuit. The SN526 is available 
with formed leads, insulator attached, and/or 
mounted in a Mech-Pak carrier. See Ordering 
Instructions. 








eoo 


0.250 


0.027 REF. 
0.175 REF. 


- 10 


0.165 MIN. 
(See Note e) 
0.150 py XXXXX 


0140 |%“< ххх 


І i 
0.005 MAX 


GLASS 
10 PLACES 





0.050 
] > [Г 50% 
0.510 0.250 


0.490 0.220 
(See Note е) 


0.250 REF. 
(See Note e) 


NOTES: 


4 000 


0.003 
SIDE VIEWS 


Falls within ТО-89 dimensions 


TPatented by Texas Instruments. 


. Alf dimensions in inches. 
b. All decimals 0.005 except as noted. 
. Lead spacing tolerance is +0.015 at extremities and 


+0.005 at package, nonaccumulative. 


. Lead centerlines are located within +0.005 of their 


true positions relative to body centerlines. 


. Not applicable in Mech-Pak carrier. 
. Symbolization denotes orientation of package. 





EF-15 is the ASTM designation for an iron-nickel-coba!t alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 


~ TEXAS INSTRUMENTS 


INCORPORATED 
SEMICON DUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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TYPE SN526 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 
a dh ee iT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltages (See Note 1): Уса.................... EIB 

Notes d чеш ж ж э зе UP we ko Wet Ee ee TE 
Differential Input Voltage 7.2........................ 10V 
Common-Mode Input УОнасе.............. ... ee . . 12У 
Continuous Total Power Dissipation at(or below) 100°C Case Temperature (See Note 2) . . . 250mW 


—55?C to 125°C 
—65°C to 150°C 


Operating Free-Air Temperature Range. . . . . а.а. 
Storage Temperature Range . . . . . . . . . . . . 4... e 


NOTES: 1. These voltage values are with respect to network ground. 
2. Derate linearly above 100°C case temperature at a rate of 5 mW/ deg. 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 





PARAMETER TEST CONDITIONS § 











Vp Differential-input offset voltage 


TA = —55°С to 125°C 





Усмо Common-mode output offset voltage 





Input current 














Ibi Differential-input offset current 





Class B output (See Note 3) 
| = 600 2, f = 1 kHz 
Class B output (See Note 3) 
к = 6000, f = 1 kHz 

TA — —55°C to 125°C 





Vom Maximum peak-to-peak output voltage 





Усмім Maximum common-mode input voltage 





800 
Ta = -55°C to 125°C} 630 


f = 1 kHz 1200 
f = 1 kHz, 


Avcms Small-signal single-ended common-mode voltage gain| f = 1 kHz 





Ays  Small-signal single-ended voltage gain 








CMRR Small-signal common-mode rejection ratio 
BW Bandwidth (—3 dB) 


Zin Input impedance 




















Pr Total power dissipation 





S Unless otherwise noted, test conditions include: V =+4+1V,V = —12 V, ground and Vp, applied, no external load, and a 0.05-~F capacitor between ріп 
cc) Сс? 9 р! 
and ground. All parameters except Vj, are measured with pin 


Note 3: Pin (i connected to pin (6) ріп 


letter symbol and parameter definitions 


grounded and pin (T) open. 


Ур! That d-c voltage which must be applied between the input terminals to obtain zero-differential-output voltage. The appli- 
cation of this voltage balances the amplifier. 

Vemo That 9-с voltage level which exists between either output terminal and ground when the outputs are balanced. 

lin The current into either input of the amplifier. 

lpi The difference in the currents into the two input terminals when the output is balanced. 

VoM The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced. 

Vomim The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential operation. 

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain. 

BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. 

Zin The impedance between either input terminal and ground with the other input terminal a-c grounded and the output 
balanced. 

Za The impedance between either output terminal and ground when the output is balanced. 


compensation requirements 


External capacitance must be connected between pin (3) and ground to stabilize the amplifier if symmetrical compensation is 
not used on pins and 
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Vemo = Common-Mode Output Offset Voltage — V · 


lin — Input Current — nA 


TYPE SN526 


GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS § 


COMMON-MODE OUTPUT OFFSET VOLTAGE 
vs 


FREE-AIR TEMPERATURE 





Ta — Free-Air Temperature —°C 


FIGURE 1 


INPUT CURRENT 
vs 


ҒКЕЕ- ДІК TEMPERATURE 





Ta - Free-Air Temperature —° C 


FIGURE 3 


Vemo — Common-Mode Output Offset Voltage — V 


Ip, — Differential-Input Offset Current — nA 


COMMON-MODE OUTPUT OFFSET VOLTAGE 
vs 


SUPPLY VOLTAGE 





“5 6 7 8 9 10 п 12 13 M 15 
Vy — Supply Voltage — V 
FIGURE 2 


DIFFERENTIAL-INPUT OFFSET CURRENT 


vs 
FREE-AIR TEMPERATURE 

100 
70 


40 


20 





T, — Free-Air Temperature — °C 


FIGURE 4 


8 Unless otherwise noted, test conditions include: Veci = VV, Voc, = —12 V, ground and Vp, applied, no external load, and а 0.05-uF capacitor between pin(3) 
and ground. All parameters except Үс, are measured with pin (2) grounded and в (Т) ореп. 
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TYPE SN526 


GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS § 


MAXIMUM РЕАК-ТО-РЕАК OUTPUT VOLTAGE 
vs 


FREE-AIR TEMPERATURE 


Class B Output 
f = 


Vom — Maximum Peak-to-Peak Output Voltage — V 


-75 -50 -25 0 25 50 75 100 
Ta — Free-Air Temperature — °C 


FIGURE 5 


MAXIMUM РЕАК-ТО-РЕАК OUTPUT VOLTAGE 
vs 
FREQUENCY 


Vom — Maximum Peak-to-Peak Output Voltage — V 


0 
10k 40 k 


100 k 400 k 1M 


f — Frequency — Hz 


FIGURE 7 








Vom — Maximum Peak-to-Peak Output Voltage — V 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
vs 


LOAD RESISTANCE 


Class B Output 
f= 1 kHz 





0.1 0.2 0.4 0.7 1 2 
R, — Load Resistance — КО 


FIGURE 6 





OUTPUT 
Ф 


FREQUENCY RESPONSE TEST CIRCUIT 


FIGURE 8 


§ Unless otherwise noted, test conditions include: Voor = VV, Veo, = —12 У, ground and Vp, applied, no external load, and а 0.05-4F capacitor between pin(3) 


and ground. Al! parameters except Vop are measured with pin 
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(S) grounded and pin(1) open. 


TYPE SN526 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS § 


SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN SMALL-SIGNAL SINGLE-ENDED VOLTAGE GAIN 
vs vs 
FREE-AIR TEMPERATURE SUPPLY VOLTAGE 
3000 
Veer = + Vx 
Neca Vx 


2000 Class B Output 


f= 1 kHz 
1500 


Аус — Small-Signal Single-Ended Voltage Gain 
Аус — Small-Signal Single-Ended Voltage Gain 


s 
m 
x 
Ны 
E 
N 





TA — Free-Air Temperature — °C Vx — Supply Voltage — V 
FIGURE 9 FIGURE 10 


VOLTAGE GAIN 
vs 


FREQUENCY 













= 0.0005 pF, С, = 100 pF, 
= 1 kQ, R2 = 100 КО, 









NUI 
еті, КЕНТІНЕ i RS - 0 


Voltage Gain — dB 












ИШЕ N Al 
ЕНН 


Су = 0.05 pF, 
Ry = о 







5 К2 -0 

ӨШ ІШІ ИГІ ШІ tozo 

vot A ИШ X 
100 100 k 1M 10M 
f - Frequency - Hz 
FIGURE 11 
S Unless otherwise noted, test conditions include: Veci = MV, Усс; = —12 V, ground and Vp, applied, no external load, and a 0.05-uF capacitor between pin(3) 
and ground. All parameters except Үс, are measured with pin (55) orounded and pin (T) open. 
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ТҮРЕ SN526 - 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS $ 
SMALL-SIGNAL COMMON-MODE 


SINGLE-ENDED VOLTAGE GAIN TOTAL POWER DISSIPATION 
vs vs 
FREE-AIR TEMPERATURE SUPPLY VOLTAGE 


300 


200 


150 


100 


70 


50 


Рт — Total Power Dissipation — mW 


30 


Avems 77 Common-Mode Single-Ended Voltage Gain — V 





ТА — Free-Air Temperature — °C Vy — Supply Voltage — V 


FIGURE 12 FIGURE 13 


SUPPLY CURRENT. SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 





< 
Е < 
! Е 
- | 
Б t 
5 g 
o 5 
- O 
E ES 
с. 
2 
7 a 
о | 
О U 
~ -9 
TA — Free-Air Temperature — °С Vx — Supply Voltage — V 
FIGURE 15 FIGURE 14 


S Unless otherwise noted, test conditions include: Veci = +12V, Vec2 = —12 V, ground and Үрү applied, no external load, and a 0.05-uF capacitor between pin (3) 
and ground. All parameters except Үс are measured with pin(S) grounded and pin (1) open. 


PRINTED IN U.S.A. 
Ti cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 
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SOLID OIhQUEIT^ | ТҮРЕ $М5500 
SEMICONDUCTOR NETWORK SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 


Со 





A SERIES 55 HIGH-SPEED SEMICONDUCTOR NETWORK SENSE AMPLIFIER 
FOR APPLICATION IN 
MAGNETIC CORE MEMORIES FOR 
e DIGITAL COMPUTER SYSTEMS ө DATA HANDLING SYSTEMS e CONTROL SYSTEMS 
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description 


The SN5500 sense amplifier detects bipolar (positive or negative) differential-input signals from a mag- 
netic core memory and provides the interface circuitry between the memory unit and the logic circuitry. 
In performing this function the sense amplifier accepts low-level pulses originating in the memory, dis- 
criminates between those representing logical 1 and those representing logical 0, and converts them to 
logic levels compatible with standard integrated logic circuitry. 


The SN5500 is an amplitude-discriminating sense amplifier incorporating a threshold circuit with a narrow 
region of uncertainty. Signals of either polarity are accepted. A strobe input is provided so the threshold 
detector can be enabled when the signal-to-noise ratio is a maximum during the system read cycle and 
inhibited during the write cycle. It is recommended for core memory application with cycle times as low 
as two microseconds. 


An internal one-shot pulse amplifier provides a standard-width negative-going output pulse when triggered 
by the threshold detector. 


FUNCTIONAL BLOCK DIAGRAM PULSE TRUTH TABLE 


INPUT CONDITION 
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2 Усс?2 DRIVER 
Gnd 
(8) Уса 


(5 ) NO CONNECTION 
(7) TEST POINT (Make no external connection) 





SIGNAL 
GROUND 





mechanical data 
The SN5500 Semiconductor Network is ORDERING INSTRUCTIONS 


mounted in a glass-to-metal hermetically MECH OAK 
КЕНЕ МО МЕСН-РАК CARRIER CARRIER 


sealed welded package. Leads are gold- 
plated F-151 glass-sealing alloy. Approxi- Not Applicable 
аерма eae 





















faces are metallic and are insulated from 
leads and circuit. The SN5500 is available 
with formed leads, insulator attached, 
and/or mounted in a Mech-Pak carrier. 
See ordering instructions. 


mate weight is 0.1 gram. All external sur- 
Yes ЕЗ 








0.027 REF. 















0.175 REF. 
0.165 МІМ. 
(See Note е) 











NOTES: o. All dimensions in inches. 
b. All decimals ::0.005 except as noted. 
с. Lead spacing tolerance is 3-0.015 at extremities and 
0.005 at package, nonaccumulative. 
d. Lead centerlines are located within 2-0.005 of their 
true positions relative to body centerlines. 
€. Not applicable in Mech-Pak carrier. 


f. Symbolization denotes orientation of package. 





0.490 
(See Note e) 





0.250 REF. 
(See Note e) 


Falls within TO-89 dimensions 


Patented by Texas Instruments 
fF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 





: TEXAS. INSTRUMENTS 


NCORPORATED 
SENI CONDUCTOR: COMPONENTS DIVISION 4501 
POST OFFICE BOX 5012 • DALLAS, TEXAS 75232 


TYPE SN5500 


SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 


4502 





absolute maximum ratings over operating free-air temperature range 


Supply Voltages: Veci >. © огы 0 . osx Rw ae 2% BY 

Усс 52 3,0% v, cuo eh fes wo 72-ы) UA TS сю C. By) М Se е 8 ыз Ж ж —6 v 

Strobe: Input Voltage: Vstrobe 35 © 9 5-55 3e Ше е ыз sue do oou Hy 

Operating Free-Air Temperature Range . . . . . . . ee . . . . . s . —55?C to 125°C 

Storage Temperature БКанде................... ee —65?C to 150°C 
electrical characteristics, T, = —55?C to +125°C (unless otherwise noted) 






PARAMETER 


TEST CONDITIONS 
Input threshold 
voltage level 
















Input threshold 
offset voltage 


Differential-input 
resistance 


Strobe input current 
Off output level 








Үссі = +4.5 v, Veo2 = 4.5 v, 
Vstrobe =+2.5 ү, 
fpistrobe) = 100 nsec, 



















load =- 3 та 


























Von On output level link =3 ma | 
ү Common-mode ft, =t;= 20 nsec, 
CMR  reiection voltage tp = 100 nsec 















Total power dissipation 











switching characteristics, T,=—55°C to +125°C 











PARAMETER 





TEST CONDITIONS 





fpi out) 







Output pulse width Үлн--50 mv 





Veci =4+45 ү, Үсс? ----4,5 ү, 








tog 








Propagation delay time Vaite 50 mv Vetrobe = 12.5 v, 





toa 










to(strobe) = 100 nsec, 


Differential input overload 
See Figure 4 


recovery time Vait = 250 mv 











letter symbol and parameter definitions 


Vr 


Vro 


Differential input signal level just sufficient to cause an output when coincident with a strobe signal. 
See Figure 2. 


Input threshold offset to opposite polarity input signals, |Ут(т)- Vr@ |. 

D-c resistance between input terminals. 

Strobe input current. 

High output-voltage level while supplying specified current. 

Low output-voltage level while sinking specified current. 

Common-mode signal that will not cause an output when a strobe signal is present. 
Output pulse width measured at 50-percent levels (see Figure 4). 

Differential voltage between input terminals. 


Propagation delay time from input leading edge to output leading edge measured at 50-percent 
levels with 50-mv input. 


Strobe delay time after a specified differential overload noise signal required to inhibit an output. 


TYPE SN5500 
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 








be Differential Amplifier -і- Current-Mode Logic —-LL—— One-Shot — 


Pin © No Connection 
















Мес 
INPUT 
(7) TEST POINT 
SIGNAL 
GROUND 
INPUT 
GROUND OUTPUT 
STROBE 
INPUT 
Vce2 ws 
eference : 
Amplifier efe— Driver ——>| 
FIGURE 1 — CIRCUIT DIAGRAM 
NOTES: 1. dV; is the core output voltage developed dV; --- 35 mv Typical Minimum 
when a read current pulse is applied (Note 1 
to a core in the disturbed logical 1 state. Uncertainty 
2. dVa is the core output voltage developed Range 
when a read current pulse is applied to v 
a core in the disturbed logical O stote. T 
8 mv Typical «Imv 
Maximum 77 2 







dV, (Note 2) 


FIGURE 2 — THRESHOLD CHARACTERISTICS 
(Referred to Typical Coincident-Current Memory Core dV, and dVz Output Voltage Waveforms) 
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TYPE SN5500 
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 


PARAMETER MEASUREMENT INFORMATION 


Differential 
Sense Amplifier 
Input 









Strobe Position to Suit System 


50% 






tp(strobe} 
Output Delay 





OUTPUT 





FIGURE 3— TYPICAL SYSTEM TIMING DIAGRAM 





Input Pulse 
(50 Q Source) 
tr, Ң € 20 nsec 
Repetition Rate = 100 ke 


Strobe Input 
(50 2 Source) 
қ, t; S 20 nsec 


Output for Vi, > V1 


қ (ом) 


FIGURE 4— TEST TIMING DIAGRAM FOR THRESHOLD AND SWITCHING CHARACTERISTICS 
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PRINTED IN U.S.A. 


TI cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


4504 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


TYPES SN5510, SN5510L n 
WIDE-BAND VIDEO AMPLIFIERS 


SOLID CIRCUIT 
SEMICONDUCTOR NETWORKS} 





SERIES 55 WIDE-BAND VIDEO AMPLIFIERS 
FEATURING 
Flat Frequency Response with Low Phase-Shift from DC to 40 MHz 


TOLSSNS ‘OLSSNS 534Л1 


description 


Each of these wide-band video amplifiers features a flat frequency 
response and low phase-shift from ас to 40 MHz. Differential inputs 
and outputs are provided which permit them to be used as high- 
frequency differential amplifiers. 


9961 438W3AON “298899 S-1d "ОМ Nii3TIn8 


Elements of the Series 55 video-amplifier bar include transistors 
with transition frequency as high as 1.2 GHz under low-current and 
low-Veg conditions. Circuit frequency response from dc to greater 


than 100 MHz is possible. 





See logic symbols below for pin numbers 
e 
mechanical data 


The 5М5510 wide-band video amplifier is mounted in а glass-to- 
metal hermetically sealed welded package meeting TO-89. Leads 
are gold-plated Е-15{ glass-sealing alloy. Approximate weight is 
0.1 gram. All external surfaces are metallic and are insulated from 
leads and circuit. The SN5510 is available with formed leads, 
insulator attached, and/or mounted in a Mech-Pak carrier. See 
Ordering Instructions. 


5М5510 ORDERING INSTRUCTIONS 





| [NO MECH-PAK CARRIER 








MECH-PAK CARRIER 
Not Applicable 









Lead Length 
Formed Leads 


[No | Yes | Yes No | No | Yes | 





Insulators 
Ordering Suffix 





aefa a i e T 
1 рр |3 | 








®®®®® 


0.027 REF. TOP VIEW 


к pan AE 
i OUTPUT 


0.175 REF. Ме! 
a 0.050 
Bue. | ЗІ 0:035 
P XXX 
€ СМХ ХХХ 


OUTPUT 
GND 2 


NOTES: a. All dimensions in inches. 
. All decimals +0.005 except as noted. 


. Lead spacing tolerance is 0.015 at extremities and 


0.165 MIN. 
(See Note e) © © © 
0.250 
, 0.490 0.220 
3 (See Note е) 
E oon MAX | 


0.250 ВЕЕ. 
{See Note е) 


=+0.005 at package, nonaccumulative. 

. Lead centerlines are located within 20.005 of their 
true positions relative to body centerlines. 

. Not applicable in Mech-Pak carrier. 


10 PLACES 00000 


INPUT Veer INPUT 


S ; А 1 2 
. Symbolization denotes orientation of package. NC — NO INTERNAL CONNECTION 


-pde 9.005 
0.003 


SIDE VIEWS 


OUTLINE DRAWING — SN5510 


®@®@®@@® “° 


Falls within TO-89 dimensions 





The SN5510L package outline is same as JEDEC TO-99 except for diameter of standoff. 


біш OUTLINE DRAWING — 5355101. BOTTOM VIEW 
0.165 | 0.002 
|a 9040 / 0.017 соо DIA Veca 


OUTPUT 1 INPUT 1 


GND © 


(2) Veer 


OUTPUT 2 INPUT 2 
4) 





All dimensions in inches unless otherwise noted. 





TPatented by Texas Instruments 


+F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 





TEXAS INSTRUMENTS 


INCORPORATED 


SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222 


& o 
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TYPES SN5510, 5М55101 
WIDE-BAND VIDEO AMPLIFIERS 


е л лаал 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltages (See Note 1): Veci 


Усс› 
Differential input voltage . 


Positive input voltage (See Note 1) . 
Negative input voltage (See Note 1) 
Operating free-air temperature range 


Operating case temperature ranges: 


Storage temperature range 


NOTE 1: These voltage values are with respect to network ground. 


+8V 
-8У 
5V 


Veci 


. . . . . Усс? 
5: 5М5510. .-559Сю 70°С 


SN5510L . -55°C to 100°C 
535510. .-559С to 100°C 
SN5510L . -55°C to 125°C 


. -65°C to 150°C 


electrical characteristics, Т, — 25°C, Veci = +6 V, Мес, = -6 М 





























































































үст 




















Vin = 0.3 V rms, Ё = 100 kHz 


PARAMETER SIGUE TEST CONDITIONS MIN TYP MAX | UNIT 
Vbo Differential-output offset voltage 1 | | 05 131 V | 
у Average common-mode output Т 
CMOl offset voltage 
lin Input current 40 80 
lpi Differential-input offset current 3 20 
Load resistance = 5 КО, 
D; Single-ended output distortion input distortion « 0.296, 1.5 5 96 
Vout = 1 V rms, f = 10 kHz 
Equivalent average input noise Single-ended, Кс = 0, 5 v 
VRT ^ voltage — 10 Hz to 500 kHz ЖЕ 
v Maximum common-mode input aes у 
CMIM  yoltage s 
. . Single-ended, load resistance = 5 КО, 
Av Small-signal voltage gain 2 f — 100 kHz 
. . Single-ended, load resistance = 5 kQ, 
A Common-mode-input voltage gain 


CMRR 
BW 


Common-mode rejection ratio 


Bandwidth (—3 dB) 


x Input resistance 





Load resistance = 5 kQ, f = 100 kHz 


= 
T 


N 


F= 100 kz ae E 


f = 100 kHz 


No input signal, no external load 


Q 











Cin Input capacitance 

“ай Output impedance 

Рт Total power dissipation 
t Rise time 

t; Fall time 
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Single-ended, У = 5 mV 
Single-ended, У, = 5 mV 





3 ж 


85 
40 
7 
35 
165 220 
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TYPES 5М5510, 5М55101 
WIDE-BAND VIDEO AMPLIFIERS 





TYPICAL CHARACTERISTICS § 


PHASE SHIFT 
vs 


FREQUENCY 


200 


Single-ended 
Rs = 509 


Қ = 5 КО 
TA = 25°С 


5 


Phase Shift — degrees 
2 
© 





75 
5С 
25 
0 
1 2 4 40 70 100 
f — VENE — nis 
FIGURE 15 
SVcc = +6 Vand Усс) = —6 V. 


CMRR — Common Mode Rejection Ratio — dB 


| 
FH 
Bs шн 

ЕҢ 


NOTE: See Figure 2 for test circuit. 





COMMON-MODE REJECTION RATIO 
vs 
FREQUENICY 
110 


Single-ended 
Re, = 502 


100 


90 


80 


70 


60 


50 


40 





0 
1 2 4 7 10 20 
Ғ-- Frequency — MHz 
FIGURE 16 


j«— OUTPUT 


SCALES 
Horizontal: — 10 ns/division 
Output = 200 mV/ division 


Input — 5 mV/ division 


Vertical: 


FIGURE 17 — OSCILLOSCOPE PRESENTATION OF PULSE RESPONSE 
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TYPES SN5510, SN5510L 
. WIDE-BAND VIDEO AMPLIFIERS 


лл IM EON I III сла IE ES FURORE 


TYPICAL CHARACTERISTICS § 





















SMALL-SIGNAL VOLTAGE GAIN SMALL-SIGNAL VOLTAGE GAIN VARIATION 
vs vs 
160 FREE-AIR TEMPERATURE SUPPLY VOLTAGE 
Single-ended 1.5 = 
140 1.0 
RL =5 kQ [т vh 
.5 f = 100 kHz e 22 фу, Fov] 
9 120 8051 з фу ЕР ж 
о 
P. CM пери pen теге Ж ВЕ 
7 à LL AZN 
5 @ -0.5 2 d 
5 80 8 P Үү “ча 
а $ -1.0 4 
НС Pebor Д 2] 
5 2 -1.5 Single-ended 
| 2 Re = 50.2 
> 40 5 Я 
< Е -2.0 К =5kQ 
a 
20 -2.5 
зи UEM ONE HI o 
< 
0 -3.0 
4.0 4.5 5.0 5.5 6.0 6.5 7.0 
T, — Free-Air Temperature — °C Vx — Supply Voltage — V 
FIGURE 11 FIGURE 12 
SMALL-SIGNAL VOLTAGE GAIN SMALL-SIGNAL VOLTAGE GAIN 
vs Уз 
FREQUENCY РА FREQUENCY 
Single-ended 
S © К< =50Q 
| 1 i К =5kQ 
Б е "NUI Т, = 25°C 
О ® 
3 А |) 
= 830 Ф 
> 3 
4 Single-ended H 
4 ES 
E = 
5 à 
| 
2 | 10 
| | И! BIN 
0 
1 2 4 10 20 40 70 100 1 2 4 0 20 40 100 400 1000 


Ғ-- Frequency — MHz 


f — Frequency — MHz 


FIGURE 13 FIGURE 14 


SUnless otherwise noted Үссі = +6V, Voc, = —6V. 
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TYPES 5М5510, 5М55101 
WIDE-BAND VIDEO AMPLIFIERS 


letter symbol and parameter definitions 


Уро Тһе d-c differential voltage that exists between the output terminals when the input terminals are at ground. 


Усмодау) The average of the d-c output voltages with respect to ground when the input terminals are grounded. 


Ip The difference in the currents into the two input terminals. 

Усмм The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential 
operation. 

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain. 

BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. 





PARAMETER MEASUREMENT INFORMATION 





test circuits 


| ісе! 
OUTPUT 1 


- Vpo = Ман — Van] 


Чоп + Моо 


смо (аҹ) = ; 


ш = [lim — 12| 


© Pr = [Veci * leer] + | Усс› * !ccz 


FIGURE 1 


2-і 





. Single-ended output distortion is measured at A or В 


with V, or Vg = 1 V rms, input distortion < 0.2%, 
and f = 10 kHz. 


VA or Vg 


in 


where: V., = 1 mV rms and f = 100 kHz. 


in 


FIGURE 2 
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TYPES SN5510, 5М55101 
WIDE-BAND VIDEO AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


test circuits (continued) 


0.1 pF 


T 


= 0.1 pF 
= OUTPUT 1 T 
с OUTPUT 1 


Умон) 


VNN(out 2) 
ү ү 


Ус V Nouti) or V Nouta) | Ao Vg 
Nin) а а ape 
Avs in 


ү —— = true rms broad-band 
where: ^ N(out] 4 where: V. = 0.3 V rms and f = 100 kHz. 
noise voltage from in 


10 Hz to 500 kHz. 2. CMRR = 20 Log Avs — Ayem 


FIGURE 3 FIGURE 4 


INPUT 1 OUTPUT 1 
OUTPUT 1 


INPUT 2 
OUTPUT 2 


1. Test circuit is identical to that shown in Figure 2. 


FIGURE 5 FIGURE 6 — t, and t, VOLTAGE WAVEFORMS 
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TYPES SN5510, SN5510L 
MONOLITHIC WIDE-BAND VIDEO AMPLIFIERS 


TYPICAL CHARACTERISTICS 5 


AVERAGE COMMON-MODE OUTPUT OFFSET VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


BINS Tet 
SN5510 





Мемо) — Average Common-Mode Output Offset Voltage — V 


-75 -50 -25 0 25 50 75 100 125 


ТА -- Free-Air Temperature — °C 


FIGURE 7 


РЕАК-ТО-РЕАК OUTPUT VOLTAGE 
vs 
LOAD RESISTANCE 


3% total harmonic distortion 
Single-ended 
f = 10 kHz 


Vout — Peak-to-Peak Output Voltage — V 





R, — Load Resistance — kQ 
FIGURE 9 


SUnless otherwise noted Voc, = +6 V, Veg, = —6 V. 


INPUT CURRENT 
vs 


FREE-AIR TEMPERATURE 


: NUM 
i oe 
Г IN 
| 50 
c 
Э 40 
c 
= 30 
| ЖШ 
м йк е 
SN5510L 
10 O 
p SN5510 
0 
-75 -50 -25 0 25 50 75 100 125 
ТА — Free-Air Temperature — °C 
FIGURE 8 


PEAK-TO-PEAK OUTPUT VOLTAGE 
vs 


FREQUENCY 






396 total harmonic distortion 
Singl e-ended 
Rs = 50 0 





No external load 
Ta = 25°C 


N 


TTT TT 
БИШИ!!! ШИША!!! 


Vout — Peak-to-Peak Output Voltage — V 


0 
1 2 4 7 10 20 40 70100 
Ғ-- Ғгедиепсу -- МН2 
FIGURE 10 








4511 


4512 


) LIBRARY 





U, TI Microlibrary Books for 


Creative Circuit Designers 





AUDIO AND AM/FM CIRCUIT DESIGN HANDBOOK 
220 Pages ө 79 Illustrations e Published June '66 ө $3.00 


TV CIRCUIT DESIGN HANDBOOK 
126 Pages ө 65 Illustrations e Published June 66 e $2.00 


TI SERIES 54/74 INTEGRATED CIRCUITS 
204 Pages ө 80 Illustrations e Published May '66 e $3.00 


Transistor Circuit Design 
523 pages ө 526 illustrations @ published Jan. '63 e $15.00 


Field-effect Transistors % L. J. Sevin 
138 pages e 137 illustrations e published April 65 ө $10.00 


Silicon Semiconductor Technology ж W. R. Runyan 
256 pages € 301 illustrations € published May 6065 e $16.50 


Communications Handbook (in two parts) 
366 pages total e 417 illustrations ө published Mar. 65 ө $3.50/set 


Solid-State Communications 


Design of Communications Equipment Using Semiconductors; 
a hardback edition of Communications Handbook. 


366 pages e 417 illustrations e published April 066 e $12.50 


Power Seminar 
214 pages e 149 illustrations e published Nov. 64 e $2.00 


Computer Seminar 
127 pages e 106 illustrations e revised May 65 e $2.00 


Terms: U.S.: 508: сао, bilk tare; Send check or Texas Instruments Incorporated 
ther than bulk rate, indicate 
method of shipment, add shipping charges. money-order Post Ofice:Box 3012 
А н А (no purchase Dallas, Texas 75222 
Outside U.S.: Indicate method of shipment, Я 
add shipping charges. orders) to: Attn: Jack Miller MS75 





А SERIES 74 
SOLID GIRCGCUWUIF SEMICONDUCTOR NETWORKS; 


HIGH-SPEED SATURATED TRANSISTOR- TRANSISTOR LOGIC CIRCUITS 
FOR GENERAL-PURPOSE DIGITAL SYSTEM APPLICATIONS 


description 


Series 74 integrated circuits have been designed 
and characterized for high-speed, general-purpose 
digital applications where high d-c noise margin 
and relatively low power dissipation are important 
system considerations. Definitive specifications are 
provided for operating characteristics over the 
temperature range of O?C to 70°С. This logic 
series includes the basic gates, flip-flop elements, 
and complex logic and storage elements needed 
to perform all functions required of general pur- 
pose industrial digital systems. 


TYPE SN7400 PRIOR TO CAPPING 


features 
LOW SYSTEM COST 


e maximum number of circuits per package through use of 14-lead package 


OPTIMUM CIRCUIT PERFORMANCE 
e high speed — typical gate propagation delay time of 13 ns 
e high d-c noise margin — typically one volt 
e low output impedance provides low a-c noise susceptibility 
e waveform integrity over full range of loading and temperature conditions 
e low power dissipation — 10 mW per gate at 50% duty cycle 
e full fan-out of 10 


CONTENTS Page 


CIRCUIT DESIGN CHARACTERISTICS AND OPERATION. . . . . . . . . 5002 
LOGIC DEFINITION AND SYMBOLS . . . . . . . . . . . . . . 5003-5004 
DEFINITIVE SPECIFICATIONS ................ 5005-5031 
D-C TEST CIRCUITS. . 4 a Wow ox ow m вр oo o9 oy ooo oos 0а. « 9032-5043 
SWITCHING TIME TEST CIRCUITS AND VOLTAGE WAVEFORMS . . . . . 5044-5052 
TYPICAL CHARACTERISTICS . . . . . . . . . . . > 5053-5055 
MECHANICAL ЮАТА. so x о eo ue 2555050» о Е Д 5056 





TPatented by Texas Instruments. 


]. TEXAS INSTRUM ENTS 


INCORPORATE 
SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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SERIES 74 
SOLED СЕШОАР SEMICONDUCTOR NETWORKS 
[Ко SE eG A a ee ne ау 


design characteristics 


Series 74 digital integrated circuits effect an optimization 
between saturated logic circuitry and monolithic semiconduc- 
tor technology yielding high performance at lowest cost. In 
discrete-component circuitry maximum use is made of lower 
cost components (diodes and resistors) instead of the higher 
priced transistors. However, in monolithic circuitry it costs no 0.8 V input (test condition) 

more to build transistors than diodes or resistors. Therefore, 0.4 V max. output (worst case) 
in Series 74, transistors are used to buffer the fluctuations 0.4 V worst-case noise margin 
in currents that occur as resistor values change. Also, the 
Series 74 multiple-emitter transistor can easily be built in a 


monolithic bar to eliminate the need for conventional input OUTPUT 
diodes. { 
circuit operation 0.4 V max. 


(worst case) (test condition) 


The transistor-transistor logic (TTL) used in Series 74 is anal- 
ogous to diode-transistor logic (DTL) in certain respects. As 
shown in figure A, a low voltage at inputs A or B will allow 
current to flow through the diode associated with the low 
input, and no drive current will pass through diode D,. If 
inputs A and B are raised to a high voltage, drive current 
will then pass through diode D,. 


Figure D — Logical O Noise Margin 





Each output is tested to ensure that the logical 1 output 
voltage will not fall below 2.4 volts. This is done with full 
fan-out, lowest Усс, and 0.8 volt on the input — 400 mV 
more than the logical 0 maximum. 


Each output is tested to ensure that the logical O output 
voltage will not exceed 0.4 volt. This is done with full fan- 
out, lowest Voc, and 2 volts on the input — 400 mV less than 
the logical 1 minimum. 


In actual system operation, the majority of circuits do not 
experience worst-case conditions of fan-out, supply voltage, 
temperature, and input voltage simultaneously. In addition, 
INPUT B А тз, the threshold voltage of the Series 74 circuits is about 1.5 

GND volts. These characteristics allow a larger voltage change on 
an input without false triggering. This typical noise margin is 


shown in figure E. 


Figure A Figure B 
Diode AND Logic Series 74 AND Logic 





in Series 74 TTL circuitry, the multiple-emitter transistor per- 
forms the same function as the diodes in DTL (see figure B). 
However, the transistor action of the multiple-emitter trans- 
istor causes transistor Q, to turn-off more rapidly, thus pro- 
viding an inherent switching-time advantage over the DTL 
circuit, 


Although one-volt d-c noise margins are typical for Series 74 
circuits, an absolute guarantee of 400 millivolts is assured 
for every unit. This is accomplished by testing each output 
and input as shown in figures C and D. 


D-C Margin —V 


2.4 V min. output (worst case) 
2.0 V input (test condition) 
0.4 V worst-case noise margin 


10 20 30 40 50 60 


- Free-Air Temperature -9С 


Figure E — Typical D-C Margin vs Temperature 





2.4 V min. Another important feature of the design is the output con- 
(worst case) figuration which both supplies current (in the logical 1 state) 
and sinks current (in the logical 0 state) from a low imped- 
ance. Typically, logical 0 output impedance is 12 О and 
logical 1 output impedance is 70 О. This low output imped- 
ance in either state rejects capacitively coupled a-c pulses 
and ensures small R-C time constants which preserve wave- 


Figure C — Logical 1 Noise Margin shape integrity. 
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Ж SERIES 74 
SOLID GIRGCUIF SEMICONDUCTOR NETWORKS 





standard line summary 


SN7400 See Page 5005 5М7410 See Page 5006 SN7420 See Page 5007 SN7430 See Page 5008 


== pm 


II nn ese] Е] 


QUADRUPLE 2-INPUT TRIPLE 3-INPUT DUAL 4-INPUT 8-INPUT 
POSITIVE NAND GATE POSITIVE NAND GATE POSITIVE NAND GATE POSITIVE NAND GATE 


SN7451 See Page 5010 


| 
TN. _—! 


DUAL 4-INPUT EXPANDABLE DUAL DUAL 2-WIDE 2-INPUT EXPANDABLE 4-WIDE 
POSITIVE NAND BUFFER 2-WIDE 2-INPUT AND-OR-INVERT GATE 2-INPUT 
AND-OR-INVERT GATE AND-OR-INVERT GATE 


SN7454 See Page 5012 SN7460 See Page 5014 5М7472 See Page 5018 


NEN 


| 
lacunes] 


4-WIDE 2-INPUT J-K MASTER-SLAVE 
AND-OR-INVERT GATE DUAL 4-INPUT EXPANDER FLIP-FLOP 


SN7473 See Page 5021 


E inus ca etj NN ees 
DUAL J-K DUAL D-TYPE 
MASTER-SLAVE FLIP-FLOP EDGE-TRIGGERED FLIP-FLOP GATED FULL ADDER 
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SERIES 74 
SOLID CIRCUIT” SEMICONDUCTOR NETWORKS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage Vcc (See Мямме1)...................... 7N 

Input Voltage Vi, (See Notes 1 айй2)..................... 55у 

Operating Free-Air Temperature Ваптде................. 09С to 70°C 

Storage Temperature Range  .................. .-659%С to 150°C 
NOTES: 1. Voltage values are with respect to network ground terminal. 


2. Input signals must be zero or positive with respect to network ground terminal. 


logic definition 


Series 74 logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 


LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 


input-current requirements 


Input-current requirements reflect worst-case conditions for ТА = 0°C to 70°C and Vcc = 4.75 V to 
5.25 V. Each input of the multiple-emitter input transistor requires that no more than —1.6 mA flow out of 
the input at a logical 0 voltage level; therefore, one load (М = 1) is—1.6 mA maximum. Each input requires 
current into the input at a logical 1 voltage level. This current is 40 uA maximum for each emitter input. 
Currents into the input terminals are specified as positive values. Arrows on the d-c test circuits indicate 
the actual direction of current flow. 


fan-out capability 


Fan-out reflects the ability of an output to sink current from a number of loads (N) at a logical 0 voltage 
level and to supply current at a logical 1 voltage level. Each standard output is capable of sinking current 
or supplying current to 10 loads (N = 10). The buffer gate is capable of sinking current or supplying 
current to 30 loads (М = 30). The carry output (С, +.) of the full adder is capable of driving 5 loads 
(N = 5) and the АЖ and B* nodes may be used to drive 3 loads (М = 3). Load currents (out of the 
output terminal) are specified as negative values. Arrows on the d-c test circuits indicate the actual direc- 
tion of current flow. 


unused inputs 


For optimum switching times, unused gate inputs should be tied to a positive voltage source of 2.4 V 
to 5.5 V. This eliminates the distributed capacitance associated with the floating input-transistor emitter, 
bond wire, and packaye lead, and ensures that no degradation will occur in the Propagation delay 
times. Supply voltage Vcc, if regulated to 5.5 V maximum, may be used. 


If the supply voltage Vcc cannot be limited to 5.5 V the following alternatives are recommended: 
a. Connect unused gate inputs to an independent supply voltage source of 2.4 V to 5.5 V. 


b. Connect unused inputs to a used input if maximum fan-out of the driving output will not 
be exceeded. 


In all cases, unused J* and КЖ inputs of the SN7470 must be connected to ground. 


Instructions for terminating unused inputs of the SN7480 are provided in the applications shown for that 
device. 


5004 


TYPE SN7400 
QUADRUPLE 2-INPUT POSITIVE NAND GATE 





schematic (each gate) 


4A GND 3B 3A 3Y 


о 6) @ @ (0 @ (9 (9 


о OUTPUT Y 
INPUTS 





O®OODOO® 


беш B ТҮ Ve 2 


Component values shown are nominal. 
positive logic 
Y = AB 





recommended operating conditions 


Supply Voltage Voc VN . 475 V 10525 V 
Fan-Out From Each Оуйри,М............................. 1 to 10 


electrical characteristics, T, = O?C to 70°C 


. PARAMETER 
Logical 1 input voltage required 


Vinn) ot all input terminals to 
ensure logical O level at output 








Logical 0 input voltage required 
Vino} а? any input terminal to 
ensure logical 1 level at output 
Vec = 475 V, 
load = —400 uA 


= 
Voc = 475 V, v | 
lin = 16 mA Y 
mA | 
mA 
mA 
тА | 
| тА _ 
| ns | 
| ns | 








los Short-circuit output currentt 


Іссіо) Logical 0 level supply current (each gate) 








icc) Logical 1 level supply current (each gate) 


10 


switching characteristics, Vcc = 5 V, Т, = 25°C, М 


PARAMETER TEST CONDITIONS 





40 Propagation delay time to logical 0 level C, = 15 pF 
tpai C, = 15 pF 


Propagation delay time to logical 1 level 





Not more than one output should be shorted at a time. 
These typical values аге at Voc = 5 V, T4 = 25°C. 
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TYPE SN7410 
TRIPLE 3-INPUT POSITIVE NAND GATE 





schematic (each gate) 


3Y 3C GND 3B 3A 2C 


(ә G) @ G) G) (9 б) 





C Vee 
о OUTPUT Y 
nu (9.59 Q (0 б 0 (9 
1A 1B lY Vece 2Y 2A B 
o GND 


positive logic 
Y — ABC 


Component values shown are nominal. 





recommended operating conditions 


Supply Voltage Voc We BE bis з, сё ae чы бе, Ge ЛЫ дй. дыз eS ы ш ойе 0 Ме ZS. V0 525-9 
Fan-Out From Output, N . . . . . . 4 4 s. l4 4 4 4 o. e eo. 9 oS oS o. o, ns ng n n. s. s. 5] 5. 5. .1 fo 10 


electrical characteristics, T, — 0°C to 70°C 


PARAMETER 
Logical 1 input voltage required 
Vinn} at all input terminals to Vec = 475 V, Vout(o) < 0.4У 
ensure logical О level at output 














Logical 0 input voltage required 
Vin(o) at any input terminal to 
ensure logical 1 level at output 














Veo = 4.75 V, 
Үсс = 425 V, 


linto) Logical 0 level input current (each input) in — 9. —1.6 


Vout(1} logical! 1 output voltage 








Vout(o) Logical 0 output voltage 0.22} 0.4 














lin) Logical 1 level input current (each input) 


los — Short-ircuit output currentf 





lcc(o Logical O level supply current (each gate) 








loci) Logical 1 level supply current (each gate) 


PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX 


todo Propagation delay time to logical 0 level = | 8 15 | 


tod) Propagation delay time to logical 1 level 18 29 

















Not more than one output should be shorted at a time. 
: = — 250 
EThese typical values are at Yoo = SV, ТА = 25°C. 
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TYPE SN7420 
DUAL 4-INPUT POSITIVE NAND GATE 





schematic (each gate) 


1D ІС 1B GND 2Ү 


~ 0000000 


130 Q 






9 OUTPUT Y 


INPUTS 


(D ( @ (0 60 900 


ТА 1Y Vcc 


GND positive logic 
Y — ABCD 


Component values shown are nominal. 





recommended operating conditions 


Supply Voltage Усс................ 1.475 V to 5.25 V 
Fan-Out From Each Оври,М..2............................ 1 to 10 


electrical characteristics, Т, = 0°C to 70°C 


PARAMETER 
Logical 1 input voltage required 
at all input terminals to 
ensure logical 0 level at output 








Logical 0 input voltage required 
at any input terminal to 
ensure logical 1 level at output 


Vout(1) Logical 1 output voltage 


475 V, 


Vout(o) Logical 0 output voltage Lo = 16 mA 
sin 


lino) Logica! 0 level input current (each input) 





Гарт) Logical 1 level input current (each input) 


los — Short-circuit output current} 
lcc(o) Logical 0 level supply current (each gate) 


Ісса) Logical 1 level supply current (each gate) 

















PARAMETER TEST CONDITIONS MIN TYP MAX 


fpdo Propagation delay time to logical О level Ci 15 pF | 8 15 | 
fpa: Propagation delay time to logical 1 level C, = 15 pF | B | 


TNot more than one output should be shorted at a time. 


switching characteristics, Мсс = 5 V, T, = 25°С, N = 10 









{These typical valves are at Усс = 5 V, T, = 25°C. 
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TYPE SN7430 
8-INPUT POSITIVE NAND GATE 





schematic 


@ ® €) 00 @ © 0) 










O OUTPUT Y 
INPUTS 


0606600 


positive logic 


Y — ABCDEFGH 


o GND 


Component values shown are nominal. 


recommended operating conditions 


Supply Voltage Voc . 


e Xe ТАР жолы ЖАПЫЙ Гай et Re WU mei Чё. uo muy ^w o7 5.V 10:5:25'V 
Fan-Out From Output, N . ' 


" 1 to 10 


. . . . . . . . . . . . . . . . . . . . . . 


electrical characteristics, Т, == О°С to 70°C 


PARAMETER 








Logical 1 input voltage required 


at all input terminals to 
ensure logical 0 level at output 


Logical 0 input voltage required | UM pees 
at any input terminal to 2 Voc = 475 V, 2 Мо > 2.4У 
ensure logical 1 level at output 


Vcc = 475V, У, 


= 4.75 У, 














Logical 1 output voltage 2 

















1 in 
Logical 0 output voltage 1 ly = 16 mA 
Logical 0 level input current (each input) 3 Vcc = 5.25 V, in 0.4У 








Үсс = 5.25 V, Vi, = 24V 


ъ i3 

















logical 1 level input current (each input) 4 = Le 
Үсс = 525V, У,:-5.5У 
los — Short-circuit output current | 5 Vcc = 5.25 V 
Ісс(о) Logical 0 level supply current 6 Vec = SV, Vn 5У 
Іссі) Logical 1 level supply current 6 Vcc = 5V, Vin = mA 











switching characteristics, Vcc = 5 М, T, = 25°С, N= 10 





PARAMETER 


pdo Propagation delay time to logical 0 level 






TEST CONDITIONS 
C, = 15 pF 
С, = 15 pF 


MIN TYP MAX 
8 15 


18 29 












t 











t 





pdi Propagation delay time to logical 1 level 





These typical values are at Усс = 5 V, Ty = 25°C. 
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TYPE SN7440 
DUAL 4-INPUT POSITIVE NAND BUFFER 





schematic (each gate) 






сс 
1р 1С 1B GND 2Ү 20 2С 
o0 OUTPUT Y 
INPUTS 
ТА 1Y NC NC 2 2B 
о GND “сс ^ 
Component values shown are nominal. 
positive logic 
Y — ABCD 
recommended operating conditions 
Supply Voltage Vcc сла le Mette dcn cms d Veni Ue Node reds кы Se. YAS Re Жуй Аз у. vw. de! A Ius 0. AZ V. 10.9.25 V. 
Fan-Out From Ойри,М2.............................. 1 to 30 


electrical characteristics, T, — O?C to 70?C 






MIN TYP MAX 


LENZ 







PARAMETER 





















Logical ! input voltage required 
Уш) at all input terminals to 
ensure logical 0 level at output 






Logical 0 input voltage required 
Vingo) ot any input terminal to 






ensure logical 1 level at output 


ГІСІ ЕЕЕ ЕН 
EN 
5 | 
ЕСІН 
| 6 













Vec = 475 V, 


|o 89 
қаланын 24 33} у 
Vec = 475 V, 
18 





Vout(0) Logical 0 output voltage 


into) Logical 0 level input current (each input) 


Кт) Logical 1 level input current (each input) 


los  Short-circuit output current} 
lcc(o) Logical 0 level supply current (each gate) 
Їсст) Logical 1 level supply current (each gate) 


КЕТТИНЕР [18 [ ma | 
и 

[dm 
Dwecsmv лао [ел 
= a= ВУ 


E 
з 51$ 





а 
> 












0 

TEST CONDITIONS MIN TYP MAX mm 

CERT алары 
e case [18 [wl 

Not more than one output should be shorted at a time. 

{These typical valves are at Vec = 5 V, = 25°C. 
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TYPES SN7450, SN7451 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 


schematic (each gate) 





ТҮ GND 






"« | (0 (9 (9 б) @ © © 
130 9 
А OUTPUT yw 
INPUTS o Y 
wn ры O®OOOOOD 
INPUTS ON cc 2A 
onsets i SN7450 ONLY 
SN7450 ONLY 
(See Note 4) (See Note 4) 
о GND positive logic 


NOTES: 1. Component values shown are nominal. 
2. Both SN7450 expander inputs are used simultaneously for expanding with the SN7460. 
3. If expander is not used leave pins (0 and © open. 
4. Make no external connection to pins @ and (2) of the SN7451. 
5. A total of four expander gates may be connected to the SN7450 expander. 





recommended operating conditions 





D 







Y = (AB) + (CD) + (X of SN7450) 
(SN7450 X) = ABCD from SN7460 


Supply Voltage Усс/2.2......6...............0 0.0.40 042 4.75 V to 5.25 V 
1 to 10 


Fan-Out From Each Output, М . . . . . . ааа 


electrical characteristics, Т, = 0°C to 70°C, pins (1) and (2) open 













Logical 1 input voltage required 
Vini) at both input terminals of either AND 
section to ensure logical 0 at output 








Logical 0 input voltage required 





Vinjoy а? опе input terminal of each AND 
section to ensure logical 1 at output 


А Мос = 4.75 V, Vj, = 0.8 М 
у cc = ДАГ, , 
out (1) Logical 1 output voltage EN l (00 nA 2.4 3.33 





ou(o) Logical 0 output voltage 









Т 





in(0) Logical O level input current (each input) BEC | m 5.25 V, Vin 
Үсс = 525 V, Vi, = 24V 
in(1) Logical 1 level input current (each input) 


los Short-circuit output current] 


Усс - 525v 


Logical 0 level supply current 


1 
CCl) (each gate) 





Logical 1 level supply current 
(each gate) 





lcci) 





TNot more than one output should be shorted at а time. 
EThese typical values are at Yoo = 5V,T, = 25°C. 


5010 


Ves = 525/, Vn = 55V | T 







Vcc = 4.75 V, Vin = 2 V, 0.22} 0.4 
sim = 16 mA 


е 


TYPES SN7450, SN7451 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 





electrical characteristics (SN7450 only) using expander inputs, T, = 0°C 


ши covomons | жн те eur 


Vcc = 475 V, V, = 04 V, 








PARAMETER 


ly Expander current 


Base-emitter voltage 











Увео) 











of output transistor (Q) l = 0.62 mA, R = 0 у 
Van = 475 V, la = —400 nA, 
Vout{1) Logical 1 output voltage „= 0.15 må, „= _0.15 wA 24 33ł v 






Voc = 475 V, һи = 16 mA, 
l, = 0.43 mA, R, = 1300 








Vout(o) Logical 0 output voltage 


{These typical values are at Vog = 5 V, T, = 25°C. 


switching characteristics, Vcc == 5 У, Т, = 25°C, pins (1) and (2) open, N= 10 


Propagation delay time to 

t = 

Pd? logical О level С, ТӨР” 
t Propagation delay time to 
Pd! logical 1 level 
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. TYPES SN7453, SN7454 
4-WIDE 2-INPUT AND-OR-INVERT GATES 





schematic 
Vec 
A 
INPUTS INPUTS 
EXPANDER 
INPUTS Хе 
SN 7453 ONLY Xe o OUTPUT Y 
( See Note 4) 
INPUTS INPUTS 
о GND 


NOTES: 1. Component values shown are nominal. 


2. Both SN7453 expander inputs are used simultaneously for expanding with 
the 507460. 


3. If SN7453 expander is not used leave pins © and © open. 
4. Make no external connection to pins ©) and Q of the SN7454. 


5. A total of four expander gates may be connected to the SN7453 expander 
inputs, 


recommended operating conditions 


Supply Voltage Voc Be ie PPA e MIEL don 650, AY res NA tae te 
Fan-Out From Each Output, N 











GND NC F E 


б) (9) G) 0 (9 (9 (5 


i23 


X X A Vc B C D 
SN7453 ONLY 
(See Note 4) 














positive logic 


Y = (AB) + (CD) + (EF) + (GH) + (X of SN7453) 
(5М7453 X) = ABCD from SN7460 





. . 475 V to 525 V 
. . ] to 10 


electrical characteristics, T, — O?C to 70°C, pins Q and (2) open 


PARAMETER 


Logical 1 input voltage required 
Vin) at both input terminals of either AND 
. section to ensure logical 0 at output 





7 








Logical 0 input voltage required 
Vino} аі опе input terminal of each AND 
section to ensure logical 1 at output 


Уаң) Logical 1 output voltage 





Vout(o) Logical 0 output voltage 





into) Logical 0 level input current (each input) 


lin(1) Logical 1 level input current (each input) 
los Short-circuit output currentt 


lecto) Logical 0 level supply current 







lect) Logical 1 level supply current EN 
Not more than one output should be shorted at a time. 
TThese typical values are at Vog = 5 V, T, = 25°C. 


5012 










Veo 5259, уа -24У | w 


, in 0 
іп ® 
in 5 

Vec = 5V, Vin = 0 


TEST CONDITIONS 


MIN ТҮР MAX ГИ 


ШЕН | 
2.4 3.33 у 
. У 


0.221 0.4 











У 


Е 


ЕУ 





ES 
NE UR 





TYPES SN7453, SN7454 
4-WIDE 2-INPUT AND-OR-INVERT GATES 


electrical characteristics (SN7453 only) using expander inputs, T, = 0°C 


PARAMETER 


Expander current 


2 Y ГА 
Base-emitter voltage * ink = 
of output transistor (Q) A = 


; Voc = 4.75 V, 1 = —400 uA, 
out{1) Logical 1 output voltage ie 0.15 mA, = 2935 mA EX 


: Vec = 4.75 V, к= s 
Voutjo) Logical O output voltage „= 0.43 mA ee 0.22} 0.4 


А = — go 
These typical values are at Voc = SV, T, = 25 С. 








switching characteristics(SN7453 and$N7454), Vcc = 5 V, Тл = 25°C, pins Q and (2) open, N — 10 


PARAMETER TEST CONDITIONS MIN TYP MAX ом 
= a ЕСІН |24. 








Pd logical O level 


Propagation delay time to 
P4! logical 1 level 
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TYPE SN7460 
DUAL 4-INPUT EXPANDER 


schematic 2x 2X 2D GND 2C 28 2A 
Vee (з) (а) (m (9) 
4kQ 
о \Ріп (2) or (3 
X |See Note ] 
OUTPUT 
A ie 
B Х ІРіп (0) ог 
INPUT 00 |Ә о ОӘО 
S X IK 1А Veg B IC D 


positive logic 
X = ABCD 
when connected to pins (1) апа 


NOTES: 1. Connect pin (2) or (13) to ріп (2) of 597450 or 574523. $37450 ог 547453 


2. Connect pin (7) ог (14) to pin (7) of 587450 ог 587453. 
3. Component values shown are nominal. 





recommended operating conditions 


Supply Voltage Voc. . . . . . . 475 V 10525 V 


Maximum number of expanders that may be fanned-in to опе SN7450 or one 5474453............. 4 


electrical characteristics (unless otherwise noted Т, — 0°С to 70°C) 


Тоо қ 5 
ogical 1 input voltage required Усс = 475 V, 
at all input terminals to с 
R = 1.1 kQ, 
ensure output on level 
Logical 0 input voltage required Voc = 475 V, 
at any input terminal to R = 1.2 kQ, 
ensure output off level current TA = 0°C 
Voc = 4.75 V, 
Output voltage on level V,=1V, 
TA = 0°C 
Voc = 475 V, 
loff Output off level current V, = 4.5 V, 


Тл = 0°C 


У = = 
= 


s , іп 
linto) Logical 0 level input current (each input) Voc = 5.25 V, Vin = 0.4 V | 26 | 
Veg = злу, а ау [OO 
Гы Logical 1 level input current (each input) 


Vec = 5 У, 
V, = 0.85 V 











PARAMETER 
t Propagation delay time to logical O level 
pdo (through SN7450 or SN7453) 
t Propagation delay time to logical 1 level 
рат (through SN7450 ог 537453) 


These typical values are at Vec = 5V, TA = 25°C. 










5014 





TYPE SN7470 
J-K FLIP-FLOP 








logic 
TRUTH TABLE 
NOTES: 1. 3 = Л • 32 e JÑ. 
2. K = KI • K2 o КЖ. 
3. t = Bit time before clock pulse, 
4. tn+1 = Bit time after clock pulse. K2 Clock Preset Vcc Clear МС Л 
5. If inputs J or КЖ are not used they must be grounded. 
positive logic 
Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 0 
Preset or clear function can occur only 
when clock input is low. 
description 


Тһе SN7470 is a monolithic, edge-triggered J-K flip-flop featuring gated inputs, direct clear and preset 
inputs, and complementary Q and Q outputs. Input information is transferred to the outputs on the posi- 
tive edge of the clock pulse. 


Direct-coupled clock triggering occurs at a specific voltage level of the clock pulse; and after the clock 
input threshold voltage has been passed, the gated inputs are locked out. 


The SN7470 flip-flop is ideally suited for medium-and high-speed applications, and can be used for a 
significant saving in system power dissipation and package count where input gating is required. 


recommended operating conditions 


Supply Voltage УСс..................... . 475V10525V 
Fan-Out From Each Оори,М..................... Тю 10 
Clock Pulse Transition Time to Logical 1 Level, (сосу (See Figure 53). . . . . . . . 5 150 пѕ 
Width of Clock Pulse, +оо) (See Figure 53)................ . 220ns 
Width of Preset Pulse, tpiproset) (See Figure 5)................ . 225m 
Width of Clear Pulse, їе (See Figure B2). ыса E диез фо уо а в an > 25 п5 


5015 


TYPE SN7470 
J-K FLIP-FLOP 





electrical characteristics, Тл -- 09С to 70°C 












E: TEST CONDITIONS МІМ ТҮР МАХ 







PARAMETER 
Input voltage required to 
Vig) ensure logical 1 at any 

input terminal 





Vec = 475 V 









Input voltage required to 
У 0) ensure logical 0 at any 


Veco = 4.75 V 
input terminal 


24 35i 
mA 
дА 
mA 
ҺА 





Vouti) Logical 1 output voltage 





Vout(o) Logical 0 output voltage 


Усс = 4.75 ү, link = 16 mA 0.221 0.4 
. Logical 0 level input current 


fin) оку, J2, Ж, KI, K2, КЖ, or clock VOE ЫМ OAY 
А Logical 0 level input current 
110) at preset or clear Voc = 525 V, Vin = 04V 


А Logical 1 level input current ЕЕЕ 
in — qr J1, 52, JK, КІ, K2, КЖ, or clock 
Logical 1 level input current о» Мел р а ыт _ 

| 2% Vir 

| 25 | Vin 


| uA 
ЕС 
е ВА | 


los Short-circuit output current} 


loc Supply current 


Vec = 5 У, = 51ү 13i 





TNot more than one output should be shorted at a time. 


EThese typical values are at Yoc = 5 V, T, = 25°C. 


switching characteristics, Vc; = 5 V, T, —25?C, N= 10 


5016 


PARAMETER PEN TEST CONDITIONS MIN ТҮР МАХ 


лоск Maximum clock frequency С 15 pF 


| з |a= 
Minimum input 
t = 
setup зер time E eie dept 


Minimum input > 
Propagation delay time to logical а | ШЕ 
todo 0 level from clear or preset 
to output 
Propagation delay time to logical 10 27 5 
ат 1 level from clock to output с 15 pF 0 













Қоя 














Propagation delay time to logical 







to output 
todo 
P 0 level from clock to output 


tpai 1 level from clear or preset 
Propagation delay time to logical C, = 15 pF Ей 


ТҮРЕ 5М7472 
J-K MASTER-SLAVE FLIP-FLOP 


TRUTH TABLE 





description 


The SN7472 J-K flip-flop is based on the master-slave ргіп- 
ciple. This device has AND gate inputs for entry into the 
master section which are controlled by the clock pulse. The 
clock pulse also regulates the state of the coupling transistors 
which connect the master and slave sections. The sequence of 
operation is as follows: 

1. Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. Transfer information from master to slave. 


recommended operating conditions 
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Supply Voltage Усс2.2........... .. 


Fan-Out From Each Output, М... 2 
Width of Clock Pulse, toiciocky) (See Figure 54). 
Width of Preset Pulse, t. tplpreset) (See Figure 55) 
Width of Clear Pulse, t,/cieary (See Figure 55) . 
Input Setup Time, +, setup (See Figure 54) . 

Input Hold Time, thoid 















Q 
d Preset Clear 
Clo 


K2 Clock Preset Усс Clear NC Jl 








positive logic 
Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical O 

Preset and clear are independent of clock 


SN7472 CLOCK WAVEFORM 





.475V to 525 V 
e... T to 10 


olere we оК ва оой %04 > 20 ns 
WU ete Ssh el sm uix ed алы зан el 02:05 nis 
АС es eh cee ay 12... > 25 п 
л ому > Applied Clock Pulse Width 





TYPE 5М7472 
J-K MASTER-SLAVE FLIP-FLOP 





electrical characteristics, Т, — 0°C to 70°C 


PARAMETER 


Input voltage required to 
Vint) ensure logical 1 at any 
input terminal 


TEST CONDITIONS 


Усс = 475У 






















Input voltage required to 
Vin(o) ensure logical O at any 
input terminal 


Vouti) Logical 1 output voltage 
Vouttoy Logical 0 output voltage 


Logical 0 level input current 
in) qt J1, J2, J3, K1, K2, or КЗ 
Logical 0 level input current 

at preset, clear, or clock 





= Vin = 0.4У 


Yee m ii ш Vin В а: ЕЗБЕ 
z in = 











lino) 


EN 






1 Logical 1 level input current 
in(1) at J1, J2, J3, K1, K2, or КЗ 





Vec = 5.25 У, Vin = 5,5 У 


| Vec = 5.25 V, Vin 
in(1] at preset, clear, or clock Veo = 5.25 V, Vin 
los Short-circuit output currentt Gg E Vec = 525 V, Vin 


TNot more than one output should be shorted at a time. 
These typical values are at Vog = 5 V, T, = 25°C. 


Logical 1 level input current 









switching characteristics, Vec — 5 V, Т, = 25°C, N= 10 


PARAMETER TEST CONDITIONS MIN TYP MAX 


Maximum clock frequency C, — 15 pF | 015 | 


Propagation delay time to logical 
tpai 1 level from clear or preset 
to output 











ғ 


lock 



















Propagation delay time to logical 
todo 0 level from clear or preset 
to output 


Propagation delay time to logical 
t : = 
pui 1 level from clock to output Siecle BE 
Propagation delay time to logical 
t = 
pdo 0 level from clock to output 54 с, 15 pF 
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TYPE SN7472 
J-K MASTER-SLAVE FLIP-FLOP 


functional block diagram 
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TYPE SN7473 
DUAL J-K MASTER-SLAVE FLIP-FLOP 








logic 
TRUTH TABLE eee | TS 
NOTES: 1. t, — Bit time before clock pulse. (D (2) (3) (4) (5) (6) 2 
2. ty 44 = Bit time after clock pulse. Clock Clear K Vos Clack. leak 
positive logic 
Low input to clear sets © to logical 0 
Clear is independent of clock 

description 


The SN7473 J-K flip-flop is based on the master-slave prin- 
ciple. Inputs to the master section are controlled by the clock 
pulse. The clock pulse also regulates the state of the coupling 
transistors which connect the master and slave sections. The 
sequence of operation is as follows: 

1. Isolate slave from master 

2. Enter information from J and K inputs to master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 


SN7473 CLOCK WAVEFORM 





recommended operating conditions 


Supply Voltage Voc © > e s e e k e a a 4.75 V to 5.25 V 
Fan-Out From Each Output, N. . . . EU. dio do ip Жа XO wt ЖОРЫ СЫ ое eet dee wing d de. I9 
Width of Clock Pulse, tp(clock]) (See Figure 54) E VUE EIS bc Se ar xb о Xe e Ser cae Ae 122 20. АВ 
Width of Clear Pulse, toi, (See Figure 55). «4 4. ooo or on n 2... > 25 п 
Input Setup Time, ti, (See Figure 5).................... > Applied Clock Pulse Width 


Input Hold Time, thoid © © 2 8 eoo ooo ee ee 2... .............. .>0 
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TYPE SN7473 
DUAL J-K MASTER-SLAVE FLIP-FLOP 





electrical characteristics, Т, — О°С to 70°C 




















Input voltage required to 
Vini) — ensure logical 1 at any 
input terminal 













Input voltage required to 
Vino) ensure logical 0 at any 
input terminal 



















Vout) Logical 1 output voltage | 32 | Vec = 4.75 V, аа = 7 —400 uA 
Vout(o) Logical 0 output voltage Усс = 475 V, lik = 16 mA 


i Logical 0 level input current 
іп(0] at J or K 

Logical 0 level input current 
linto) at clear or clock 


Logical 1 level input current 
lini) atJorK 


Logical 1 level input current 





linn) at clear or clock 


1 Short-circuit output currentT 


05 ircui Усс = 5.25 V, Vi, = 0 -18 -57 
lee Supply current (each flip-flop) 


Nec 9-6 Yn 83У 





TNot more than one output should be shorted at a time. 
EThese typical values are at Voc = 5 V, T, = 25°C, 


switching characteristics, Vcc =5 М, Т, = 25°С, N= 10 
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PARAMETER 
fao Maximum clock frequency 5 
t 


Propagation delay time to logical 
1 level from clear to output 


EN TEST CONDITIONS MIN TYP MAX 
Р ЕЕ 
t Propagation delay time to logical 
Pd? Q0 level from clear to output 


EXT Dem 







1 
C, = 15 pF 
C, = 15 pF 






i Propagation delay time to logical 5 
1 level from clock to output 

; Propagation delay time to logical 
0 level from clock to«output 





TYPE SN7473 
DUAL J-K MASTER-SLAVE FLIP-FLOP 
5-24 5-2 22225-22 2-22 ne 


functional block diagram (each flip-flop) 


Q Q 


schematic (each flip-flop) 
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TYPE SN7474 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 





logic 


TRUTH TABLE (Each Flip-Flop) 


Nu D н Bd 









4Preset Clear} 


D Clock 


NOTES: 1. t, == bit time before clock pulse. 


2. 1,4.) — bit time after clock pulse. 


positive logic 


Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 0 
Preset and clear are independent of clock 





description 


The SN7474 is a monolithic, dual, D-type, edge-triggered flip-flop featuring direct clear and preset inputs and complementary Q 
and Q outputs. Input information is transferred to the Q output on the positive edge of the clock pulse. 

Clock triggering occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive going 
pulse. After the clock input threshold voltage has been passed the data input (D) is locked out. 

The 5М7474 dual flip-flop has the same clocking characteristics as the SN7470 gated (edge-triggered) flip-flop and both аге 
ideally suited for medium- and high-speed applications. The SN7474 can be used at a significant saving in system power dissipation 


and package count in applications where input gating is not required. 


recommended operating conditions 


Supply Voltage Усс22..2............................... 445 V to 5.25 V 
Fan-Out From Each Овіри,М....2.............................1:1710 
Width of Clock Pulse, toiciocky (See Figure 56). ..2........................ > 30 пѕ 
Width of Preset Pulse, fo[preset] (See Figure 53) ...................... .. > 30 ns 
Width of Clear Pulse, to{clear) (See Figure Жауы, ahs eM cle кор de dud DS жой ЖЫН ҚАРА Ue So- ОЗО 
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TYPE SN7474 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 





electrical characteristics, Т, -- O?C to 70°C 


PARAMETER TEST CONDITIONS МІМ TYP max| uw | 
Input voltage required to 
Ving) ensure logical 1 at any у 
Vino) ensure logical 0 at any Vec = 475 V 
input terminal 


input terminal 
Vou] Logical 1 output voltage 37 Vec = 475V, lieg = —400 pA 24 3.5} 
1 
-18 -57 
8.51 




















Input voltage required to 


< 





















lințo) current at preset or D Voc = 525 V, Vin = 0.4 V 











Logical 0 level input current 
at clear or clock 






Voc = 525V, Vin = 04V 


V out(o) Logical O output voltage | 38 | Voc = 475 V, link = 16 mA 0.221 0.4 ү 
зә | li 
m 


Logical 0 level input А 
А 
дА 
А 















Logical 1 level input Усс = 5.25 У, 


current at D 
















Vcc = 5.25 V, 




















у 
у 
Vec = 5.25V, У“ 
Үсс = 5.25V, Vi, = 55V 
У 
у 


Logical 1 level input current 








at preset or clock 


5 


BA 
m 


120 BA 
mA 
mA 














Voc = 5.25 V, 
Voc = 525 V, 
Vec = 5.25 V, 


Logical 1 level input 
current at clear 


los Short-circuit output currentt 


lcc Supply current (each flip-flop)| 40 | 


{Not more than one output should be shorted at a time. 
These typical values are at Vec = 5 V, T, = 25°С, 








5 


















switching characteristics, Vc. = 5 V, Т, = 25°С, N— 10 






TEST CONDITIONS MIN ТҮР MAX 


БАГ; зоа 





PARAMETER 











f Maximum clock frequency 





clock 















t 







setup Minimum input setup time 





МҚыа Minimum input hold time 











Propagation delay time to logical 
tpai 1 level from clear or preset 
to output 













Propagation delay time to logical 
todo О level from clear or preset 
to output 











Propagation delay time to logical 


t 
Pd!  ] level from clock to output 


i Propagation delay time to logical 
pdo 0 level from clock to output 
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TYPE SN7474 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 


functional block diagram (each flip-flop) 
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TYPE SN7480 
GATED FULL ADDER 





























logic 
TRUTH TABLE (See Notes 1, 2, and 3) 
NOTES: 1. А = AkeA., B= BoB. 
where АЖ = A,eA,, BX = 898, 
2. When АЖ or ВЖ are used as inputs, А, and А, or В, and B, 
respectively must be connected to GND. 
3. When A, and А, or B, and B, are used as inputs, АЖ or ВЖ 
respectively must be open ог used to perform Dot-OR logic. 
description 


The SN7480 is a single-bit, high-speed, binary full adder with gated complementary inputs, complemen- 
tary sum (X, and X) outputs and inverted carry output. Designed for medium- and high-speed, multiple-bit, 
parallel-add/serial-carry applications, the circuit (see schematic diagram) utilizes diode-transistor logic 
(DTL) for the gated inputs, and high-speed, high-fan-out transistor-transistor logic (TTL) for the sum and 
carry outputs. The circuit is entirely compatible with both DTL and TTL logic families. The implementation 
of a single-inversion, high-speed, Darlington-connected serial-carry circuit minimizes the necessity for exten- 
sive “look-ahead” and carry-cascading circuits. The power dissipation level has been maintained consid- 
erably below that attainable with equivalent standard integrated circuits connected to perform full-adder 
functions. 


recommended operating conditions 


Supply Voltage Усс ........... а a” a 4248 V to 525 V 
Maximum Allowable Fan-Out From Outputs: 


Ci , М . . . . . . . . . . . . . . . . . . . . . . . . . . . ] to 5 
Sord Nae kt oe ee a A eee СЕ we ea oe ШОР d cx ы Ti 
Aeon В М оры ораса де D». Eo cw BE ж Куб ЖАҚ wwe, wee Зе ОЛОО 
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TYPE SN7480 
GATED FULL ADDER 





electrical characteristics, T, — 0°C to 70°C 


PARAMETER БЕІН TEST CONDITIONS MIN TYP MAX онт 
Vinn) Logical 1 input voltage 42 and 43 2-1 M y n pug Уу 
out) > 2.4 V, < 0. 
Von 27, z 


vec = 4,75 ү, 
МЕ > 2.4V, 


vum Logical 0 output voltage = Vec = 475 V 0. 221 0.4 EA 
linto) current at A,, А, B}, 44 Усс = 5.25 V, Vin = 04V mA 
B,, A, orB, 


Logical 0 level input current 


Logical 0 level input current 










Vino) Logical 0 input voltage 42 and 43 





















Logical 0 level input 









|. Logical 1 level input current tee = 5.25 V, D = 24V ---; 
Logical 1 level input current E Voc = 5.25 V, v. = 2.4У = =” 


l. 
mu at C, = 5.25 V, Vi = 55V 


| Short-circuit output 
Эз current at > or $t 


Short-circuit output 
ашый; сөз it EUN усе = Б Ё a : CHE 
sui dii аашаа 


TNot more than one output should be shorted at a time. 
EThese typical values are at Vec = 5V, TA = 25°C. 


| Veo = = 5.25 V 












switching characteristics, Vcc = 5V,T, = 25°C 


TO 
OUTPUT 


С, 


FIGURE 57 
ТЕ5Т МО. 


TEST CONDITIONS 














ШІ 
о 
| 


pdo 


Toa is propagation delay time to logical 1 level. todo is propagation delay time to logical 0 level. 
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TYPE SN7480 
GATED FULL ADDER 
нн... . >> == = 


TYPICAL APPLICATIONS 


n-bit binary adder or subtractor (see figures F and G) 





The SN7480 is designed specifically for N-bit adder or 
subtractor operations without external gates or inverters. 
іп both applications, the sum or difference functions are 
generated in parallel while the carry functions are ob- 
tained serially. When the number of stages is small, the 
add or subtract time determines the maximum system 
clock rate. However, as the number of bits increases, 
the time required for the carry function to ripple through 
each bit becomes the limiting factor. Normally the ripple 
time of adders built with standard integrated circuits is 
excessive, and the resulting system speed is so slow that 
other more complex methods are required to perform 
these functions. 


In the SN7480, two methods are used to reduce the 
carry delay. The carry circuit employs a high-speed 
Darlington output, and the logic gating has only one 
inversion between the C, input and the C +; output. 
This logic configuration results in an inverted carry out- 
put, and consequently an inverted carry input to the 
succeeding stage. To counteract this inverted input with- 
out sacrificing propagation time through the carry, gates 
are provided within the circuit to invert the A and B 
inputs and the resulting sum or difference output. This 





NOTE: Functions noted as NC are open. 


FIGURE 


NOTE: Functions noted as NC are open. 


interconnection method is illustrated by bit 2 and bit 
4 of the adder (figure F).. The inverted carry output 
is a true carry from bit 2 and bit 4, enabling the use 
of noninverted A and B inputs for the odd-numbered 
bits. 


When performing subtraction (figure G) the C, input 
to bit 1 is connected to a logical 1 and input bits and 
input control functions for the subtrahend (memory or 
register B) are effectively inverted. 


The input control is used to disable the A and B inputs 
when memory or register information is being shifted. A 
logical O applied to this line will bring each sum or 
difference output to a logical O condition and maintain 
this level regardless of the state of the input informa- 
tion into each bit. For the adder (figure F), input con- 
trol is applied to A, and B, of odd-numbered bits and 
to A, and B, of even-numbered bits. For the subtractor 
(figure G), input control is applied to A, and B, of the 
odd-numbered bits and to A, and B, of the even-num- 
bered bits. These alternating patterns are necessary to 
complement the varying input sequence which they 
control. 


т OUTPUT 


FIGURE G — N-BIT BINARY SUBTRACTOR 
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ТҮРЕ SN7480 
GATED FULL ADDER 


TYPICAL APPLICATIONS 


n-bit binary adder with register selection (see figure H) 


5030 


This application fully utilizes the flexibility of the input 
gating available within the SN7480. Two “A” registers 
and two "B" registers drive a single adder for each bit 
required. Register selection is performed internally for 
registers A, and B, and externally by a type SN15 846 
DTL gate for registers A, and B,. Dot-OR logic is per- 
formed at the АЖ and Вж nodes within the adder when 
the register selection is made. 


Operation is as follows: To add the contents of Register 
A, to Register B,, A, and B, control lines are brought 
to the logical O state. (If the input to these lines is from 
a logic gate, fan-out rules should be observed.) In similar 
fashion, the contents of register А, are added to register 
B, by holding A, and B, control lines at a logical 0. 
Four register combinations may be used. Even-numbered 
input bits from each register must be inverted since the 
Аж and Вж inputs are being used to perform Dot-OR 
logic. This is not a configuration restriction for flip-flop 
type registers and memories, but may require addi- 
tional logic elements if other storage configurations are 
used as inputs. 


A2 CONTROL 


A, CONTROLG 


81 CONTROLO 
INPUT CONTROLO 


8; CONTROL 


NOTE: Functions noted as NC are open. 


The input control function is available as in the previous 
application and is implemented by bringing all four reg- 
ister control lines and the input control line to a logical 0 
level. This condition ensures a logical О at each > output 
regardless of “А” and "B" register logic levels. 


Up to four “A” registers and four “В” registers may be 
implemented in a fashion analogous to that shown in 
figure H. Inputs from the register-control gates (5М15 
846) of the additional registers would be Dot-OR con- 
nected with A, and B, registers at the АЖ and Вж inputs. 


To perform N-bit subtraction, the С, input at bit 1 is 
connected to a logical 1 and bit inputs from each reg- 
ister or memory used as a subtrahend must consist of the 
complement of bit inputs shown for the adder addend. 
Input control remains the same. 


2 OUTPUT 


! ADDITIONAL 
SN15 846 

1 AS REQUIRED 

L 


ADDITIONAL 
SN15 846 
AS REQUIRED 


FIGURE H. N-BIT BINARY ADDER WITH REGISTER SELECTION 





TYPE SN7480 


GATED FULL ADDER © 


schematic diagram 


Mi rs: 
eee EAA 
ШАТ 
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SERIES 74 


SOLID CLUMGURPF® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits? 


1. All inputs tested simultaneously. 


FIGURE 1 


T. Each input tested separately. 


FIGURE 3 


1. Each gate tested separately. 


FIGURE 5 


S Arrows indicate actual direction of current flow. 
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1. Each input tested separately. 


FIGURE 2 


1. Each input tested separately. 


FIGURE 4 


1. Test logical 0 and logical 1 conditions. 


FIGURE 6 


SERIES 74 
SOLID GIMGUTY® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitsS (continued) 


1. Each AND section tested separately. 


FIGURE 7 1. Each pair of inputs tested separately. 


FIGURE 8 


x um me um a сад 
а өш anon em en ena] 


= о 


1 
1 
! 
[ 
1 
i 
| 
3 


Т. Each input tested separately. 


FIGURE 9 1. Each input tested separately. 


FIGURE 10 


әйкес SN 
pH-t 


- -- “- «в «в ow l 


........ 


1. Each gate tested separately. 
FIGURE 11 FIGURE 12 





S Arrows indicate actual direction of current flow. 
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SERIES 74 | 
SOLID CERCUELF™ SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits§ (continued) 


=- æ w «ме — «к» oe 
= wee eee 


Lo an ee ee oe om oe oe 


FIGURE 13 


FIGURE 15 FIGURE 16 


1. All inputs tested simultaneously. 1. Each input tested separately. 


FIGURE 17 FIGURE 18 





SArrows indicate actual direction of current flow. 
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Ж SERIES 74 
SOLID GIRGUEES SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits§ (continued) 


1. Each input tested separately. 


FIGURE 19 FIGURE 20 


1. Each output is tested separately. 
1. Test ‘‘on’’ and ‘‘off’’ conditions. .2. Preset and clear are tested with Vin{clock) = 0. 


FIGURE 21 FIGURE 22 


1. Each output is tested separately. 7” 


FIGURE 23 





SArrows indicate actual direction of current flow. 
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SERIES 74 
SOLID ссн” SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits§ (continued) 


Apply Vi, Apply Momentary 
(Test lintoy) GND, then 4.5 V 





(Test lins) 
Q pol eee] 
СС cdl 


1. Each input is tested separately. 
2. Test voltage and grounds are applied to inputs in accordance with test table, and Vint) is measured for input being tested. 


FIGURE 25 





1. Each output is tested separately. FIGURE 26 


8 Arrows indicate actual direction of current flow. 
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SERIES 74 
тою OIRGUIT SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitsS (continued) 


1. Each output is tested separately. 1. Each output is tested separately, 
FIGURE 27 FIGURE 28 


(Test linio) GND, then 4.5 V 4.5V 
са | rest UTR eni 


, 
, 
, 
, 
7 
4 


тее [мее ІТ) 
ае [Nene [лкк ку 
Clock, J1, and J3 
oe | 


1. Each input is tested separately. 
FIGURE 29 


l. Apply Vin 

in (1) 

V. — (Test lini 

in 
Preset, Clear, J1, J2, J3, K1, K2, and K3 

SEE 
TEST Clock, K1, K2, and K3 
TABLE Clock, J1, J2, and J3 


Clock, Clear, J2, and J3 

T 
[кт | Clock, Preset, K2, and КЗ 
De elec reve кею NN 
DG Гава Prener Krea | 





1. Each input is tested separately. FIGURE 30 





SArrows indicate actual direction of current flow. 
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SERIES 74 
SOLID GEXEQUISP SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits § (continued) 


1. Each output is tested separately. 


FIGURE 31 


V out (0) 


1. Each flip-flop is tested separately. 
2. Each output is tested separatel 1. Each flip-flop is tested separately. 
аы p Г 2. Each output is tested separately. 


FIGURE 32 FIGURE 33 





TEST TABLE 
Apply Vi, Apply Momentary 
(Test lino) GND Apply 4.5 V 


Clear (See Note 2) J and К 
Clock and J 





EUR eer 2-2. 
Q (See Note 3) Clock and Clear 
Q (See Note 3) Clock and Clear 


1. Each flip-flop is tested separately. 
2. Apply momentary ground, then 4.5 V. 








3. After application of momentary ground , Q and Q are left floating. 
4. Ground all inputs of the unused flip-flop. 


FIGURE 34 





S Arrows indicate actual direction of current flow. 
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SERIES 74 
SOLID GIRGUWET® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitsS (continued) 


TEST TABLE 


(Test lii) GND, then 4.5 V 
[clear Suen | Mee 
[Cede] [мәе 
[eeek ond Clr [None | 


1. Each flip-flop is tested separately. FIGURE 35 


( See Note 2) 


І 

І 

1 
+ 


1. Each flip-flop is tested separately. 
2. Test circuit shows setup for testing Q. When testing Q, open all inputs, ground Q, and limit duration of test to 100 ms. 


FIGURE 36 


1. Each flip-flop is tested separately. 1. Each flip-flop is tested separately. 
2. Each output is tested separately. 2. Each output is tested separately. 
FIGURE 37 FIGURE 38 





SArrows indicate actual direction of current flow. 
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SERIES 74 
SOLED GERGUES SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitsS (continued) 


Apply Vin 
Apply 4. Apply GND 
(Test 1,40) pply 4.5 V pply 


бык [Clear ond Pret р 
[Wes [Ghar end ИИ -- 
[Ce [Cet ond [| Ree 
[9 | емс | — Fee 


1. Each flip-flop is tested separately. 
2. Each input is tested separately. 


FIGURE 39 


Apply Vin 
Apply 4.5 V Apply GND 
(Test linn) pply pply 


Clock 
Clear and D (See Note 3) 


1. Each flip-flop is tested separately. 
2. Each input is tested separately. 


3. Apply momentary GND to Clock, then 4.5 V. 
4. Measure Icc with D and clock input at GND. 


FIGURE 40 


1, Each output is tested separately. 
FIGURE 41 





SArrows indicate actual direction of current flow. 
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SERIES 74 
SOLID GERGUEF® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits § (continued) 


TEST TABLE 


Output Under Test | аа (8) | 
[Gn | om | 
[wem | *- | 


1. Each input or output is tested separately. 
2. When АЖ is tested A, and A, are at GND. When B is tested 8, and B, are at GND. 
3. When A, and A, or B, and B, is tested, АЖ or BX respectively, is open. 

FIGURE 42 


TEST TABLE 


Output Under Test [| айа) | 


1. Each input or output is tested separately. 
2. When АЖ is tested A, and А, are at GND. When B® is tested B, and B, are at GND. 
3. When A, and A, or B, and B, are tested АЖ or ЕЖ, respectively, is open. 


FIGURE 43 


S Arrows indicate actual direction of current flow. 
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SERIES 74 
SOLID GERGUIET SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued) 


TEST TABLE 


1. Each input is tested separately. FIGURE 44 


TEST TABLE 


Unused inputs are open. 


1. Each input is tested separately. FIGURE 45 





S Arrows indicate actual direction of current flow. 
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SERIES 74 
SOLID CIRCE” SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitsS(continued) 


TEST TABLE 


1. Each input is tested separately. 


FIGURE 46 


in 9 


(See test table) 


1. Each output is tested separately. 
TEST TABLE 


FIGURE 47 FIGURE 48 


FIGURE 49 





S Arrows indicate actual direction of current flow. 
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SERIES 74 А 
SOLID GEIRGUES SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


PULSE 
GENERATOR 
(See Note 1) 


TEST CIRCUIT 


PULSE GENERATOR, 
OUTPUT 


Vin(1) 


Vout(1) 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 1. The generator has the following characteristics: lg = |} < 15 05, А = 0.5 us, РКК = 1 MHz, lut ex 50 Q. 
2. All transistors are 2N2368. 
3. All diodes are 1N916. 
4. Test SN7440 with R, = 130 Q, C, = 150 pF. 


m 'pdo + tpai 


pd 2 


2% 


. C, includes probe and jig capacitance. 


FIGURE 50 — GATE PROPAGATION DELAY TIMES 
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SERIES 74 
SOLID GERGUEP™® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


OUTPUT 


EXPANDER UNDER 
TEST 


TEST CIRCUIT 


PULSE GENERATOR, 
OUTPUT 


Vint) 

1.5 V 
V in(0) 
Vout(1) 


VOLTAGE WAVEFORMS 


1. The generator has the following characteristics: to = t, < 15 ns, ы 0.5 us, PRR = 1 MHz, Zu = 500. 


2. All transistors are 2N2368. 
3. All diodes are 1N916. 
todo T tpai 
2 
5. C, includes probe and jig capacitance. 


4. tog = 


FIGURE 51 — EXPANDER PROPAGATION DELAY TIMES 
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SERIES 74 
SOLID GIRCGUIP® SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


TEST 
OUTPUT 


CLEAR © 
INPUT 


TEST CIRCUIT SN7470 


(SEE NOTE 2) 


TEST CIRCUIT 5М7474 
NOTES: 1. Present or clear function of the SN7470 can occur only when clock input is low. Gated inputs are inhibited. 


2. Clear and preset inputs of the SN7474 dominate regardless of the state of clock or D inputs. 
3. All transistors are 2N2368. 


4. All diodes are 1N916. 
5. С, includes probe and jig capacitance. 


FIGURE 52 — SN7470 AND SN7474 PRESET/CLEAR PROPAGATION DELAY TIMES (SHEET 1 OF 2) 





SERIES 74 
SOLID CIRGUELF™® SEMICONDUCTOR NETWORKS 


NN а са ыққан тасар ақ знает акылы ал О О Чы с а а 
PARAMETER MEASUREMENT INFORMATION 





switching characteristics (continued) 


CLEAR INPUT 


PRESET INPUT 


AE I ау 2:2 Vin(o) 


Vout(1) 


Q OUTPUT 


Q OUTPUT . 


VOLTAGE WAVEFORMS 


NOTE 6: Clear or preset input pulse characteristics: Vino) = 0.4 V, Vint) = 24 V, tg = 3 to 6 п, ы 25 ns for the SN7470, and „= 30 ns for SN7474. 


FIGURE 52— SN7470 AND SN7474 PRESET/CLEAR PROPAGATION DELAY TIMES (SHEET 2 OF 2) 
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SERIES 74 
SOLID CIRCUIT” SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


5048 


NOTES: 1. 


Vec = 5VO 


CLOCK PULSE О 


Clock pulse (see note 3), input А, and input B are used 
to measure !setup and thoid: 


. Clock frequency, toate and todo (from clock to output) 


are measured in the toggle mode. Hold J = K = 
logical 1 per truth table and apply clock pulse (see 
note 3). 


. Clock pulse characteristics: Vinto) = 0.4 V, Vin) = 


24 V, à = 15 ns, fp = 20 ns, and PRR = 1 
MHz. When testing Ё. рос, vary PRR. 


. Input pulse characteristics: Vinto) = 0.4 V, Vin) = 


2.4 ү, to = 3 to 6 ns. 


. All transistors аге 2М2368. 
. All diodes аге 1N916. 
. Су includes probe and jig capacitance. 


SEE TEST SEE TEST 
TABLE 


INPUT B 


QORQ 
OUTPUT 


о Ок е 
OUTPUT 


VOLTAGE WAVEFORMS 


FIGURE 53 — SN7470 FLIP-FLOP SWITCHING TIMES 
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5 SERIES 74 
SOLID CIRCWIF SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 





switching characteristics (continued) 


CLOCK PULSE 


Q 


J, K, AND CLOCK 
INPUT PULSE 
(SEE NOTES 1 AND 2) 


V outl) 


Q -OR Q OUTPUT 


Q OR Q OUTPUT 


VOLTAGE WAVEFORMS 


. Clock, J, and K input pulse characteristics: Vinto) = 0.4 V, Ginn) = 24V, t= 6 = 15 п, А = 20 ns, and PRR = 1 MHz. When testing Felock? vary 


PRR. 
. For the 5№7472, J = JI е J2 * J3 and К = KI * K2 • K3. 
. Gated inputs (shown with dotted lines) are for the SN7472 only. The SN7473 Dual Flip-Flop has direct J and K inputs and preset is not available. 
. MI transistors are 2N2368. 
. AN diodes аге 1N916. 


. C, includes probe and jig capacitance, 


FIGURE 54 — SN7472, SN7473 FLIP-FLOP SWITCHING TIMES 
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SERIES 74 
SOLID CIRCUFF® SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


TEST 
OUTPUT 


~O PRESET 
INPUT 


CLEAR INPUT 


PRESET INPUT 
(SN7472 ONLY) 


Q OUTPUT 


Q OUTPUT 


VOLTAGE WAVEFORMS V out (0) 
. Clear or preset inputs dominate regardless of the state of clock or J-K inputs. 


. Clear or preset input pulse characteristics: Vinto) = 0.4 V, Ving) = 24 0,1) = to = ns, fp[clear] = Ip[preset] = 25 ns, 
and PRR = 1 MHz. 


. Gated inputs (shown with dotted lines) are for the SN7472 only. Тһе SN7473 Dual Flip-Flop has direct J and K inputs and preset is not available. 
. All transistors are 2N2368. 
. All diodes аге 1N916. 


. C, includes probe and jig capacitance. 


FIGURE 55 — SN7472 AND SN7473 PRESET/CLEAR PROPAGATION DELAY TIMES 
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SERIES 74 
SOLID QUEQUIS SEMICONDUCTOR NETWORKS 


Ee з узсе саш чын ар се сутп санын з NIME IM ENSE та ада лла 
PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vec =5VO 


CLOCK PULSE О 


D INPUT 
(See Note 2) 


TEST CIRCUIT 


D INPUT (PULSE A) 
(SEE NOTE 2) 


D INPUT (PULSE 8) 
(SEE NOTE 2) 


Vialo) 

Уон) 
О OR © OUTPUT 

У out (0) 


V out (1) 


Q OR Q OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 1. Clock input pulse has the following characteristics: Vino) = 0.4 V, Ving) = 2.4 V, = t = ns, t 
vary PRR. 


p 30 ns, and PRR = 1 MHz. When testing feiock: 


. D input (pulse A) is used to measure ipai af Q and togo at Q. Pulse B is used to measure todi at Q and todo at 0. D input (pulse А) has the following charac- 
= 20 п, to = 60 ns, and PRR is 50% of the clock PRR. D input (pulse B) has the following characteristics: h = ty = 
= 60 ns, and PRR is 50% of the clock PRR. 


teristics: +) = ty = 15 ns, teetup 
15 ns, thold = 5 ns, їр 
3. All transistors are 282368, 


. All diodes аге 1N916. 
5. C} includes probe and jig capacitance. FIGURE 56 — SN7474 FLIP-FLOP SWITCHING TIME 
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SERIES 74 
SOLID CERGURF® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


1 SERIES 


74 GATE 


PULSE 
GENERATOR LOAD CIRCUIT 3 
(See Note 4) SAME AS LOAD CIRCUIT 1 
(See Note 6) <b EXCEPT В, = 780 2, and C = 25 pF | 


НОТЕ$: (See Мое7) 


1. Perform test in accordance with test table. 
. Each output is tested separately. 
. Voltage values are with respect to network GND terminal. 
. The generator has the following characteristics: У деп = 3V, h — fg Xn, 
po 0.5 us, PRR = 1 MHz, and Tout © 500. 
. Inputs and outputs not otherwise specified are open. 
‚ G and С, include probe and jig capacitance. TEST CIRCUIT 
. Load circuit 3 simulates output load of 5. 


. All transistors are 2N2368. PULSE 
. АН diodes аге 1N916. | GENERATOR 


| 
* 
| 
| 
| 
| 


TEST TABLE (See Note 5) 


APPLY | APPLY APPL шісі 
1 PPLY 
ілі Y шын ")424v10| ното | ourPUT LOADING то 


жа (N= 5) 
nt (н = 5) 


|ы N=5 | INPUT Y 


ті W= 5) 


| None |G | None |B | 

| None |0 | None fB —— 

| Be | Mone | a fab | 

| Be [Nw | a [Ав 
ГАСИ: = n 
| | Monee | [| VOLTAGE WAVEFORMS 
| Be ме о [t | 

| Mone А | A [юе | ( = 1509 

| Mone | Ay [Ah |Ююе | 

| None | | |Юе | 

| Nono |қ |ы [ње | 


Bx «= = 15 pF) 


FIGURE 57 — 5М7480 SWITCHING TIMES 
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SERIES 74 
SOLID GLRGUFY™® SEMICONDUCTOR NETWORKS 





TYPICAL CHARACTERISTICS § 


LOGICAL 1 OUTPUT VOLTAGE 
vs 


LOAD CURRENT 





4.5 
> ШЕ Усс-4.75У 

4.0 
“6 
Ф п 
SO NET T aa 
5 3.0 све Figura 2 
5 
AN БИКӘ 
ERN 
=. 2.0 A 
о 
Е |. М 
81.5 
| MEME 
к Б EIE 
2 MA NP НК 

0 

0 5 0 15 20 25 30 


ова — Load Current — mA 


LOGICAL 0 OUTPUT VOLTAGE 
vs 


SINK CURRENT 


о 
ТА = 25°С 


See Figure 1 


Vout(0) — Logical 0 Output Voltage — V 





I sink — Sink Current — mA 


S Unless otherwise noted, data as shown is applicable for $N7400, SN7410, SN7420, SN7430, SN7450, SN7451, SN7453, and SN7454. 
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SERIES 74 
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TYPICAL CHARACTERISTICS § 


OUTPUT VOLTAGE 


vs 


INPUT VOLTAGE 


Ж 
i 
* 


Vout — Output Voltage — V 
N 
о 





in — Input Voltage — V 


EY 


PROPAGATION DELAY TIME TO LOGICAL O LEVEL 
vs 
FREE-AIR TEMPERATURE 





tpdo — Propagation Delay Time to Logical 0 Level — ns 


ТА — Free-Air Temperature — °C 


§ Unless otherwise noted, data as shown is applicable for SN7400, SN7410, SN7420, SN7430, 5М7450, SN7451, SN7453, and $N7454. 
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SERIES 74 
SOLID CLMGUIL® SEMICONDUCTOR NETWORKS 





TYPICAL CHARACTERISTICS § 


PROPAGATION DELAY TIME TO LOGICAL 1 LEVEL 
vs 


FREE-AIR TEMPERATURE 


ж 
сл 


Усс =4,75V 


N = 10 
See Figure 50 


U Q 
ô с 8 


N 
сл 


© 


© 





tog) — Propagation Delay Time to Logical 1 Level — ns 
һә 
© 


TA — Free-Air Temperature — °С 


PROPAGATION DELAY TIME 
vs 
FREE-AIR TEMPERATURE 


tod -- Propagation Delay Time —ns 





T —Free-Air Temperature — °C 


S Unless otherwise noted, data as shown is applicable for SN7400, SN7410, SN7420, SN7430, SN7450, SN7451, SN7453, and SN7454. 


5055 


SERIES 74 | 


SOLID GERQUIES SEMICONDUCTOR NETWORKS! 


general 


Series 74 semiconductor networks are mounted in 
glass-to-metal hermetically sealed, welded pack- 
ages. Package body and leads are gold-plated 
F-15£ glass-sealing alloy. Approximate weight is 


SE седан 
MECHANICAL DATA 


0.1 gram. All external surfaces are metallic and 
are insulated from leads and circuit. All Series 74 
networks are available with formed leads, insulator 
attached, and/or mounted in a Mech-Pak carrier. 


OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE 


Q2) 09) 0 Xt) 


0.175 REF. 
0.165 MIN. | 
(See Note ө) ў 


0.013 
NOTES: 


0.510 
0.490 
(See Note e) 


0.250 REF. 
(See Note e) 





0.250 
SIDE VIEWS 


0000.000 


Falls within TO -84 dimensions 


leads 


Gold-plated F-15 leads require no addi- 
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard 
lead length is 0.175 inch. Networks can be 
removed from Mech-Pak carriers with lead 
lengths up to 0.175 inch. 


insulator 


An insulator, secured to the back surface of 
the package, permits mounting networks on 
circuit boards which have conductors passing 
beneath the package. The insulator is 0.0025 
inch thick and has an insulation resistance 
of greater than 10 megohms at 25°C. 


mech-pak carrier 


The Mech-Pak carrier facilitates handling the 
network, and is compatible with automatic 
equipment used for testing and assembly. 
The carrier is particularly appropriate for 
mechanized assembly operations and will 
withstand temperatures of 125°C for indefi- 
nite periods. 


ordering instructions 


Variations in mechanical configuration of 
semiconductor networks are identified by 
suffix numbers shown in a table at the right. 


tPatented by Texas Instruments 





. All dimensions in inches. 
b. All decimals +0.005 except as noted. 
. Lead spacing tolerance is 0.015 at extremities and 
20.005 at package, nonaccumulative. 
. Lead centerlines are located within +0.005 of their 
true positions relative to body centerlines. 
e. Not applicable in Mech-Pak carrier. 


. Symbolization denotes orientation of package. 





FORMED LEADS 


0.004 R 0.250 MAX. 


Typical 


_ 


. All dimensions in inches. 

. Not applicable in Mech-Pak Carrier. 

. Measured from center of lead to bottom of package where lead 
emerges from body. 


0.013 :0.005 


(NOTE C) t 
lo E V 


0.500 + 0.010 (NOTE 8) 


MECH-PAK DIMENSIONS 
bag  —— э 


Ј 0.625 


l 0.047 DIA. THRU 
0.080 DIA. x 45° COUNTERSINK ET) 
| BOTH SIDES 


NOTES: 1. All dimensions are nominal in inches unless otherwise specified. 
2. Overall thickness is 0.175 and nestled height is 0.150 each. 
NO MECH-PAK 


MECH-PAK 
CARRIER CARRIER 


0.175 Inch Not Applicable 


Lead Length 


Formed Leads 


Ordering 
Suffix 


tF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53%, iron, 29% nickel, and 17% cobalt. 


о 


TEXAS INSTRUMENTS 


INCORPORATED 
SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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PRINTED IN U.S.A. 
ТІ cannot assume any responsibility for any circuits shown 
ог represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SERIES 74 930 
SOLID CIRCUIT” SEMICONDUCTOR NETWORKS’ 


O 





HIGH-SPEED TTL DIGITAL SEMICONDUCTOR NETWORKS 
IN 
DTL PIN CONFIGURATIONS 


description 


Series 74 930 consists of Texas Instruments high-speed TTL circuits with pin configurations and logic functions 
that make them electrically compatible and mechanically interchangeable with Series 15 830 DTL circuits. 
In addition to five interchangeable networks, an 8-input NAND gate and a dual AND-OR-INVERT gate 
are available. 


SERIES 15 830 SERIES 74930 


comparative features DTL TTL 
Gate propagation delay time (typically) . . . . . . . . 25 ns 13 ns 
Fan-out capability . . . . . . . . . . . . . . 8 10 
(DTL can drive 8 DTL or 5 TTL loads, TTL can drive 10 TTL 
or 10 DTL loads) 
Noise immunity (guaranteed). . . . . . . . . . . . 350 mV 400 mV 


standard line summary 










Dual 4-Input Positive NAND Gate 
Quadruple 2-Input Positive NAND Gate 5М15 846 
Triple 3-Input Positive NAND Gate SN15 862 


8-Input Positive NAND Gate SN74 965 
Dual 2-Wide 2-Input AND-OR-INVERT Gate SN74 966 


Master-Slave Flip-Flop SN74 948 SN15 831/SN15 845/SN15 848 





































specifications 


Schematic diagrams, fan-out rules, maximum ratings, temperature ranges, and electrical characteristics are 
identical to those of the corresponding Series 74 type number. 


SN74 930 


SN74 965 SN7430 
SN74 966 SN7451 









NOTE 1: Тһе SN74 948 has no corresponding 
Series 74 type. Electrical and 
switching characteristics are included 
in this data sheet. 


TPatented by Texas Instruments 





Т TEXAS INSTRUMENTS 
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SEMICONDUCTOR-COMPONENTS DIVISION 
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SERIES 74 930 
SOLID ӨЕНФШЕТ” SEMICONDUCTOR NETWORKS 
222222222222, 222. 22222-22 a AS 


PIN CONFIGURATIONS 


SN74 930 5М74 932 
DUAL 4-INPUT POSITIVE NAND GATE DUAL 4-INPUT POSITIVE NAND BUFFER 


Meg. 2 2С NC 2B 2A 2Y 


(0) (9 0 0 (0 © о 


Vec 2р 28 2А 2Ү 


(0 9 0 @ @ ® 0 





5М74 946 5М74 962 
QUADRUPLE 2-INPUT POSITIVE NAND GATE TRIPLE 3-INPUT POSITIVE NAND GATE 


Усс 48 38 ЗА 3Y 


0 Ф © 0 09 ӨО 





5М74 965 5М74 966 
8-INPUT POSITIVE NAND GATE DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE 








logic 
TRUTH TABLES 


R-S MODE 






а 





NOTES: 1. t = bit time before clock pulse. 


n 


2. ti 44 == bit time after clock pulse. 


3. X indicates that either a logical 1 or a logical 0 may be 
Present. 


> 


. Logical 1 is more positive than logical 0. 


4)” 


. For operation in the J-K mode connect 5, to and C; to 0. 


description 


Тһе SN74 948 flip-flop is based on the master-slave 
principle. This device has AND gate inputs for entry 
into the master section which are controlled by the 
clock pulse. The clock pulse also regulates the state 
of the coupling transistors which connect the master 
and slave sections. The sequence of operation is as 
follows: 


1. Isolate slave from master. 


2. Enter information from AND gate inputs to master. 


3. Disable AND gate inputs. 
4. Transfer information from master to slave. 


recommended operating conditions 


Supply Voltage Vec . . . . . . . 
Fan-Out From Each Output, М . . . . 
Width of Clock Pulse, tpiciock) (See Figure 6). 
Width of Direct Set Pulse, tsp, (See Figure 7) 
Width of Direct Clear Pulse, toco, (See Figure 7) 
Input Setup Time, tsetp (See Figure 6) . . 

Input Hold Time, а. « «© % 


• 





ТҮРЕ SN74 948 
MASTER-SLAVE FLIP-FLOP 





Vcc 


& ® (9 Ф ФФ® 


(9 (2 9 (0 (5 (0 (D 


GND 
NC — No internal connection 
positive logic 
Low input to Cp sets Q to logical 0 
Low input to Sp sets Q to logical 1 


Cp and Sp are independent of CP 


SN74 948 CLOCK WAVEFORM 





4.75 V to 5.25 V 
1 to 10 
. > 20 пѕ 

4 . > 25ns 

ы а-а > 25п$ 
applied clock pulsi width 
> 0 


. . . . . . . . . . . 


. . . . . . . . . . . . . . 
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TYPE SN74 948 
MASTER-SLAVE FLIP-FLOP 





electrical characteristics, T, = 0°С to 70°C 














PARAMETER 


Logical 1 input voltage 












< 





Yessy fa — [Y 
Decem вау 
KP EXCUIWEEIO за 931 у 
Vec = 5% ciem | om ee v 


we Я Tm i e 2 T И Stef mt 


< 


Vino} Logical 0 input voltage 


Vout(1) Logical 1 output voltage 


< 






< 


TEST 
FIGURE TEST CONDITIONS MIN TYP МА ШТ 


V out {0} Logical 0 output voltage 






| Logical 0 level input current 
inl) — at C,, C,, Sy or S, 


lio; Logical 0 level input current at Cp or Sp 


lio; Logical 0 level input current at CP 










3/3 
>| > 


















Logical 1 level input current 


T 
> 


lint} 









at Ci, С,, 5), or S, = 5.25 V, Vin 
= 5.25 V, Vin дА 






іш) Logical 1 level input current at Cp or Sp 


Іші) Logical 1 level input current at CP 


los Short-circuit output current Т 
loc Supply current 


+ Not more than one output should be shorted at a time. 
$ These typical values are at Vog = 5 У, ТА = 25°C. 


3 
> 


Vec = 5.25 V, Vin = 5.5 V 
= 5.25 V, Vj, = 24V 


mA 


em 
БЕНЕН . [m] 


ЕУ 
> 


3 
> 


клей 
АСЫН 
ШЕ 
EX 
EX 
| o5 


switching characteristics, Vcc = 5 V, T, = 25°C, N= 10 
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PARAMETER 


f Maximum clock frequency 











| prune | TEST CONDITIONS MIN TYP MAX 


98% | 
| 
q e 
qo pe 
ЕЛ БЕНЕН ЕКЕ 





сіоск 
Propagation delay time to 
tod logical 1 level from Cp 





or Sp to output 






Propagation delay time to 
todo logical 0 level from Cp 
or Sp to output 












Propagation delay time to 
toa logical 1 level from C,, С,, 
S,, or 5, to output 






Propagation delay time to 
todo logical 1 level from C}, С,, 
51, or 5, to output 


TYPE SN74 948 
MASTER-SLAVE FLIP-FLOP 
сс уыс лс a ea a PRT ane 


functional block diagram 


Q о 
Sp Cp 
C2 
e 


© 
Ol 


А ТҚЕ 
mEn RED : 
ТЕРИ Е 


ә) © 
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TYPE SN74 948 
MASTER-SLAVE FLIP-FLOP 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


1. Each output is tested separately. 1. Each output is tested separately. 


2. Direct inputs Ср and Sp are tested for proper operation. 2. Direct inputs Ср and Sp are tested for proper operation. 


FIGURE 1 FIGURE 2 


А Apply Momentar 
7 
| Spy Cy Sp Sy ond Cp | 
[None | 5,5, ond cP 
| None | 





1. Each input is tested separately. 


FIGURE 3 


in) Ground 


CP, S,, and S, 
CP, C,, and C, 
CP, Sp, and C, 
CP, Sp, and C, 
СР, Cp, апа 5, 


СР, Cp, and 5, 


1. Each input is tested separately. 
2. When testing 1с с, all inputs and outputs are open, 


FIGURE 4 





TArrows indicate actual direction of current flow. 
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TYPE SN74 948 
MASTER-SLAVE FLIP-FLOP 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits} (continued) 


1. Each output is tested separately. 
FIGURE 5 





TArrows indicate actual direction of current flow. 


switching characteristics 


INPUT PULSE 
(SEE NOTE 1) 


Мооң!) 
© OR Q OUTPUT 


V ouo) 


Q OR © OUTPUT 


NOTES: 1. Input pulse characteristics: Vinto} < 04 V, Vinay > 24V, h = ty < 15 ns, tp = 20 ns, and PRR = 1 MHz. When testing f 
2. All transistors are 2N2368. 
3. All diodes are 1N916. 


clock? vary PRR. 


4. C includes probe and jig capacitance. 
FIGURE 6 — PROPAGATION DELAY TIMES FROM CLOCKED INPUTS 
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TYPE SN74 948 
MASTER-SLAVE FLIP-FLOP 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 
Veo = 5V 






Со INPUT 


| 
5р INPUT | 
| 
| -------- Vin(0) 
--і “ао ke 4-і) --ы 
| | ! pdi outl?) 
Q OUTPUT | | 
| | V 
| -- ------------------ “оо! 
= tod) Е- -->) todo re— 
| CI Seep a? ы hee далан ст чун out (1) 
Q OUTPUT | 1.5V 
V out (0) 
VOLTAGE WAVEFORMS 


NOTES: 1. Cp or Sp inputs dominate regardless of the state of clock, C,, С, or S,, S, inputs. . 
2. Cp or Sp input pulse characteristics: Vinto) « 04 V, Vint) > 24, h = to < 15 ns, !p(CD) = 16(50] = 25 ns, and РКК == 1 MHz. 
3. All transistors аге 282368, 
4. All diodes аге 1N916. 


5. Ср includes probe and jig capacitance. 


FIGURE 7 — Ср AND 5; PROPAGATION DELAY TIMES 


PRINTED IN U.S.A. 
ТІ cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 
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TRANSISTOR-TRANSISTOR-LOGIC SEMICONDUCTOR NETWORKS 
IN 
MOLDED PLUG-IN PACKAGES 
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description 


Series 74N consists of the Series 74 general-purpose TTL circuits mounted within a 14-pin plastic package 
and characterized for operation over the temperature range of 0°C to 70°C. 
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features 


high speed — typical gate propagation delay time of 13 ns 

high d-c noise margin — typically 1 V 

low power dissipation — 10 mW per gate at 50% duty cycle 

low output impedance — less than 1001) at logical 1 output state 
full fan-out of 10 

plug-in configuration ideal for flow-soldering techniques 

pins on 100-mil grid spacings for industrial-type circuit-boards 


specifications, logic symbols, and terminal designations 


Schematic diagrams, fan-out rules, maximum ratings, and electrical characteristics for Series 74N networks 
are identical to those of the corresponding Series 74 type number. Terminal designations for the Series 74N 
networks are shown in this data sheet. 


mechanical data 


Series 74N networks are mounted on a 14-lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperatures with no deformation and circuit performance char- 
acteristics remain stable when operated in high-humidity conditions. 


NOTES: A. The true-position pin spacing is 0.100 between cen- 
terlines. Each pin centerline is located within 20.010 0.770 MAX 
of its true longitudinal position relative to pin © 
air (9 (9 (2 (9 (9 (9 
B. All dimensions in inches unless otherwise noted. 


0.093 R (NOMINAL) 
0.110 (NOMINAL) 


0.250 + 0.010 0000 © o0 


0.080 (NOMINAL) 


| 0.020 MIN 


0.030 (NOMINAL) 0.200 МАХ ў 


5° | — SEATING PLANE: 0.033 MIN 
0.125 MIN " (14 PLACES) 


90 
Ü 
а |< 0.011 + 0.003 | 0.018 = 0.003 
1 | (14 PLACES) (14 PLACES) 
0.300 
[* +0.010 > 


———————— 
(7 PLACES) 
PIN. SPACING 
SEE NOTE A 
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SERIES 74N © 
SOLID GEIGUIS SEMICONDUCTOR NETWORKS? 





SN7410N 


SN7400N 
QUADRUPLE 2-INPUT POSITIVE NAND GATE TRIPLE 3-INPUT POSITIVE NAND GATE 





SN7420N SN7430N 
DUAL 4-INPUT POSITIVE NAND GATE 8-INPUT POSITIVE NAND GATE 








E GND 


positive logic 
Y — ABCDEFGH 


D F 


positive logic 
Y — ABCD 


NC — No internal connection. 
{Patented by Texas Instruments 
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SERIES 74N 


SOLID CERCULF™ SEMICONDUCTOR NETWORKST 





SN7440N 
DUAL 4-INPUT POSITIVE NAND BUFFER 


positive logic 


Y = ABCD 


SN7453N, SN7454N 
4-WIDE 2-INPUT AND-OR-INVERT GATES 
SN7453N Onl 
сс Box X x H 


positive logic 





Y = (AB) + (CD) + (EF) + (GH) + X 
X = ABCD from SN7460N 


NOTE: Expander nodes X and Х аге on the SN7453N only. 


NC — No internal connection. 
{Patented by Texas Instruments 











SN7450N/SN7451N 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 


2C 2р 2Y GND 


positive logic 


Y = (AB) + (CD) + X 
X = ABCD from SN7460N 





NOTE: Expander nodes X and X are on the SN7450N only. 
Make no external connection to pins (1) and (2 of the SN7451N. 


SN7460N 
DUAL 4-INPUT EXPANDER 


1A 18 ІС 2А 2B 2С GND 


positive logic 


X = ABCD 


NOTE: Connect ріп (9) ог (2 to ріп (12 of SN7450N or SN7453N. 
Connect pin 00 or () to pin (Т) of SN7450N ог SN7453N. 
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SERIES 74N 
SOLID CERCUEIL? SEMICONDUCTOR NETWORKST 





SN7470N 
J-K FLIP-FLOP 


TRUTH TABLE 





NOTES: 1. J = JleJ2 eJ 
2. K = Kle K2° КЖ 
3. t4 = bit time before clock pulse. 
4. 1,4 == bit time after clock pulse. 
5. If inputs ЈЖ ог КЖ are not used 
they must be grounded. 


positive logic 


Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 0 





NOTE: Clock must be at logical 0 prior to the application 
of preset or clear functions. 


SN7472N 
J-K MASTER-SLAVE FLIP-FLOP 


TRUTH TABLE 





NOTES: 1. J = J1*J2*J3 
2. К = KI e K2 o КЗ 
3. ta = bit time before clock pulse. 
4. 1 


n1 — bit time after clock pulse. 


positive logic 


Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical O 





NC — No internal connection. 
{Patented by Texas Instruments 
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SERIES 74N 
SOLID @Е®Ф@ЕЧР° SEMICONDUCTOR NETWORKS! 





SN7473N 
DUAL J-K MASTER-SLAVE FLIP-FLOP 


TRUTH TABLE (Each Flip-Flop) 





NOTES: 1. t, — bit time before clock pulse. 
2. ау = bit time affer clock pulse. 


positive logic 


Low input to clear sets Q to logical 0 
regardless of clock state. 





SN7474N | 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 


TRUTH TABLE (Each Flip-Flop) 


ЕГЕ ЖЕГІШ 
OUTPUT OUTPUT 
INPUT D Q о 


% 
Clear 
D 
Clock Q 
Preset 
(2 
NOTES: 1.1, = bit time before clock pulse. 


2. t,44 — bit time after clock pulse. 






Clear D Clock Preset Q 


positive logic 
a. Low input to clear sets Q to logical 0. 
b. Low input to preset sets Q to logical 1. 
с. Clear or preset inputs dominate regardless of 
clock and D inputs 





Patented by Texas Instruments 
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SERIES 74N 
SOLID СЕНШЕ” SEMICONDUCTOR NETWORKS! 





SN7480N 
GATED FULL ADDER 


positive logic 


See truth table 





TRUTH TABLE 
(See Notes 1, 2,and 3) 





NOTES: 1. A = АЖ» Ac, B= BK o Bo where Ak = A; * A, and Bk — B, © B. 
2. When АЖ or ВЖ are used as inputs, A, and A, or B, and В, 
respectively must be connected to GND. 
3. When A, and A, or B, and B, are used as inputs, АЖ or ВЖ 
respectively must be ореп, ог used to perform Dot-OR logic. 


{Patented by Texas Instruments 
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PRINTED IN U.S.A. 
Ti cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 
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А SERIES 73 s 
SOLID GERGUES SEMICONDUCTOR NETWORKS: [ 





DIGITAL SEMICONDUCTOR NETWORKS 
FOR INDUSTRIAL APPLICATIONS 


€Z 531935 


application 


Series 73 semiconductor networks are ideally suited 
for general-purpose digital applications, including 
computer, data handling, and control systems. 
Series 73 is designed and characterized for use in 
environmental conditions found in industrial appli- 
cations. 





DUAL J-K FLIP-FLOP BAR 


S96L Alnf ‘059469 с-та "ОМ NILITING S32Vid3i 
9961 3380120 ‘610699 5-14 "ОМ NILITING 


features 
LOW SYSTEM COST 


e multifunction devices offering lowest cost 
per logic function 


description 
Series 73 is a compatible line of digital semi- 
ADVANCED PERFORMANCE conductor networks capable of performing all 
basic and some special logic functions. All basic 
e optimum speed/power ratio for industrial logic functions are offered as multi-function net- 


works. Utilization of this complete line of com- 
patible networks reduces systems engineering de- 
sign time, while the use of multi-function networks 


applications 


e guaranteed d-c margin 


? high a-c noise rejection from low output reduces system cost per logic function. 
pce ane Series 73 logic employs a modified form of diode- 
e waveshape integrity maintained over rated transistor logic (DTL) where transistors replace 
temperature and loading conditions by conventional diodes in order to improve circuit 
double-ended output stage performance. Input transistors improve drive ca- 
pability while offset transistors improve switching 
EASE OF DESIGN speed. The Series 73 low-impedance output stage 


maintains symmetrical waveshapes over wide 
ranges of d-c fan-out, capacitive loads, and oper- 
ating temperatures. The low-impedance output 


е most complete industrial family available 
— 14 networks 


" modified DTL circuitry simplifies system also provides for a high degree of protection 
design . against capacitively coupled noise transients on 
e fan-out of 10 from each output system information lines. 


CONTENTS Page 
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SERIES 73 
SOLID GEIRGULL™® SEMICONDUCTOR NETWORKS 


typical operating characteristics, Ta = 0°C to 70°C, supply voltage Vcc — 3v to 4v 


Speed: Gate Propagation Delay . . . . eo Аы ЙА HE e wee ы зы. 35 nsec 
Flip-flop Toggle Rate . . . . . CU апи PP 4 Mc 
Fan-Out Capability of Each Output. . . "LOIR ENTRADA Ue 10 
Fan-In With Expanders . . . . . . . мн о ы, уе Әз p 
D-C Margin: At Logical 1 . . . . . . poco. ow 22 dE UE. Soe а wc. BOO MV 
At logical O . . . . . . 252 С ы ee, ^A, c 200ту 

Output Impedance. . . . . . . . . а» de dr IIS Ла; SUDO 
Average Power Dissipation: Per Gate . . оза dere BAS cee 2-2 RA IW 
Per Flip-flop . BOM EX» “жы uw ДОЛИ 


design characteristics 


Series 73 is a compatible line of digital semiconductor 
intergrated circuits built and characterized for medium- 
speed applications (up to 4 Mc) in industrial environ- 
ments. The networks are fabricated from triple-diffused 
planar silicon, and employ a modified form of diode- 
transistor logic selected to take advantage of inherent 
integrated-circuit characteristics. 


As in conventional diode logic (Figure А), logic is 
performed at node A of a Series 73 gate (Figure B). 










FIGURE B. Series 73 
AND Logic 





FIGURE A. Diode AND Logic 


The gain of the p-n-p transistors replacing the input 
diodes increases the effective drive capability of the 
preceding stage. The voltage at node A is now a function 
or lin Ry and the p-n-p transistor gain, rather than only 
lin and В. as in diode logic. The effect of the transistor 
gain is to minimize the importance of the resistor value 
in the circuit's performance. Since silicon resistors have 
inherently wide production tolerances and high tempera- 
ture coefficients, the transistor gain makes fabrication 
of Series 73 networks more economical while assuring 
greater stability over the temperature range. 


The n-p-n transistor which replaces the offset diode D, 
also has gain, increasing the circuit drive capability and 
improving the waveshapes at node A. 


This basic AND logic configuration is coupled with an 
inverting double-ended output stage (Figure C) in each 
Series 73 gate. 





FIGURE C. Series 73 Output Stage 


The most important feature of the Series 73 output 
stage is its ability to supply load and sink current with 
low output impedance. This provides high d-c fan-out 
to both types of loads and simplifies interface design. 
Low output impedance in either state ensures that 
turn-on and turn-off waveshapes will remain sharp and 
symmetrical over a wide range of d-c and capacitive 
loadings throughout the temperature range. The low 
output impedance of each output ensures that every 
information line will have a low-impedance termination, 
providing valuable protection against a-c coupled noise 
transients. 


All Series 73 networks are fabricated using a 4-step 
planar diffusion process. First, an n-type diffusion is 
made in the p-type substrate, forming the n-p-n collectors 
only. A second n-type diffusion is made forming the base 
area of the p-n-p transistors, isolation region of the 
resistors, one section of the capacitors, and further form- 
ing the n-p-n collectors. This sequence reduces the n-p-n 
transistor rogat to approximately 30 ohms, while keep- 
ing the p-n-p base width narrow and the gain high 
(typically 12). The next step is a p-type diffusion which 
forms the p-n-p emitters, n-p-n bases, resistors, and 
another portion of the capacitors. The final diffusion is 
an n-type, forming the n-p-n emitters and completing the 
capacitors. 
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FIGURE D. Series 73 Triple-Diffused Structure 
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standard line summary 















5М7300 бее Раде 6505 





5М7301 See Page 6507 5М7302 See Page 6509 











DUAL J-K 
FLIP-FLOP WITH PRESET AND CLEAR 


SN7315 


5-INPUT EXPANDER 


SN7350 See Page 6520 
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QUADRUPLE 2-INPUT NAND/NOR GATE 


5М7380 бее Раде 6523 





ОМЕ-5НОТ 


DUAL AND-OR-INVERT GATE MONOSTABLE MULTIVIBRATOR 
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. SERIES 73 
SOLID QERQUIUS SEMICONDUCTOR NETWORKS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage, Vcc (See Note 1). 
Input Voltage, Vin (See Notes 1 and 2). 
Operating Free-Air Temperature Range 
Storage Temperature Range . 


NOTES: 1. Voltage values are with respect to network ground terminal. 


2. Input signals must be zero or positive with respect to network ground terminal. 


logic definition 


СЛ 


е моо IN тол +7 у 
Усс 
09С to 70°C 


А мы qn . а .—65°С чо 125°C 


Series 73 logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 


LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 





input current requirements 


Weighted values of input current requirements re- 
flect worst-case conditions for T, = 0° to 70°C 
and У-с--3 to 4 v. One positive load (N+ = 1) 
requires current into the input at a logical 1 
voltage level (0.5 ma at Усс=3 v, and 0.8 ma 
at Усс:=4 v). One negative load (N—= 1) re- 
quires current out of the input at a logical O 


voltage level (—0.2 ma). Currents into the input 
terminals are specified as positive values. Arrows 
on the d-c test circuits indicate the actual direc- 
tion of current flow. 








WEIGHTED VALUES OF INPUT CURRENT REQUIREMENTS 


NETWORK TYPE INPUT N+ LOADS[N- LOADS 


7300, 7301 |J, ЈЖ, К, КЖ, 
Preset, Clear 
Clock 


7302 
J, K, Preset 
7330, 7331 


7360, 7370 Е 


ONE-SHOT |7380 
INVERTER |7350 [Each Input | 














7310, 7311 
7315, 7320 












output drive capability 


Weighted values of fan-out reflect the ability of 
an output to drive current to N + loads and sink 
current from N— loads under worst-case conditions. 
Load currents (out of the output terminal) are 
specified as negative values. Arrows on the d-c 
test circuits indicate the actual direction of 
current flow. 


WEIGHTED VALUES OF FAN-OUT 


NETWORK OUTPUT {N+ LOADS|N— LOADS 


FLIP-FLOPS, GATES, AND NR 
ONE-SHOT Е 


Each Output 


4 Inverters 
in parallel 


INVERTER (SN7350) 








pin identification 


Pin identification for Series 73 networks is shown 
in the illustration at the right. Symbolization on 
package denotes orientation. For dimensions see 
mechanical data. 
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TYPE SN7300 
J-K FLIP-FLOP WITH PRESET 





logic 


TRUTH TABLES 


ADDITIONAL INPUT 
LOGIC COMBINATIONS 


Jk —K*-1 


лы Dua 
ка 





positive logic 





t, — Bit time before clock pulse 
fy т = Bit time affer clock pulse High input to preset sets Q to logical 1 





recommended operating conditions 


Supply Voltage, Усс........................ BV to Av 
Maximum Fan-out From Each Output Into Positive Loads, М... . 5... . . . . . . .10 
Maximum Fan-out From Each Output Into Negative loads, № . . . . . . . . . . . . . .10 
Fall Time of Clock Pulse, tuas]... + . 0. 0. 5... 4. 5. s. s. . . es 20 to 150 nsec 
Minimum Width of Clock Pulse, ісе). + 2 0. 02 ee ee we ll s. 4 s. s. s n o 50 пес 


electrical characteristics (unless otherwise noted TA = 0°C to 70°C, Vec — З у to 4v) 


TEST 
PARAMETER FIGURE TEST CONDITIONS UNIT 
Input voltage required to 
im) ensure logical 1 at J, K, Jx, 
Kx, and preset inputs 


сс. Ж 







V 
Vinny Input voltage required to 
ensure logical 1 at clock input 











Input voltage required to 
Vino ensure logical 0 at J, K, Jx, 
Kx, preset, and clock inputs 


Vcc 773 v, 
МА —10 (lag —5 ma) 


ЕЕ 
ЕДИ 
EN x» 
КЕ 
Е 
Vcc—3 v, zi 
N-=10 (Li, —2 та) 
-=10 (l j =2 ma) 
205 | 
ЖЖ 2204 | 
EX ee ie 






MIN TYP 
1.7 3 
2.4 4 
2.2 4 
0 0.4 
1.7 





ү Logical 1 output voltage 
Ош! (off level) 









Logical 0 output voltage 
Моно) (оп level) 






J, K, J&, КЖ, and preset 
in input current 





in 4“ 





lin Clock input current 


Vec=3 V, N+ =N-=0, 
Toggle=1 Mc, Т,--259С 


Vec=4v; N+=N-=0 
Toggle — 1 Mc, Т,--259С 
















lec. Average supply current 


М 





|Уш=!7у/ | 
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TYPE SN7300 
J-K FLIP-FLOP WITH PRESET 





switching characteristics, Тл = 25°C, Vcc = 3.5 v, N+ = М = 0 


Delay Time Clock Input: V,,=2.5v, t;=20 nsec, 
Rise Time tp =500 nsec, f=1 Мс 

Storage Time J, Jk, К and КЖ Input: Vi, — Vcc 

Fall Time Preset Input: V,,=0 


Time to Set a Logical 1: 
tetli) JorK Clock Input: V,,=2.5v, t;=20 nsec, 
Jk or КЖ 1 = 500 nsec, Ғ--1 Мс 
Time to Set a Logical 0: J, Jk, К or Kk Input: Vi, —2.5 v, 
'setto) | m Vingo = 0, t= 1,50 nsec 
Clock Input: V,,=0 


t 
Preset Input: Vi, — 2.5 v, t= 50 nsec 


preset Preset Time 





schematic 
LOGIC STEERING BISTABLE STEERING LOGIC 
SECTION SECTION SECTION SECTION SECTION 
EC a аланы нн тан ек енеке асан ене d e еккен ене кан eus Mu E I EE 
Г Усс | Т Т E 


| 
| | | fe 

"? | | | 

| 1.5k | Tk 1.5k | 

| | | 

10 pf | | | 
P | | | 10 pf 

| | | 

| | 

| 





О 
CLOCK PULSE 


NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 
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TYPE SN7301 
J-K FLIP-FLOP WITH PRESET AND CLEAR 





logic 


TRUTH TABLES 


ADDITIONAL INPUT 
LOGIC COMBINATIONS 


Je = Кж = 1 





@ ® @ @ @ @ @ 









(9 @ б) б) (0 0 0 


GND 
NC — No internal connection. 











positive logic 
High input to preset sets Q to logical 1 
High input to clear sets Q to logical 0 


tn == Bit time before clock pulse 
t+ 4 = Bit time after clock pulse 





recommended operating conditions 


Supply Voltage, Уусс.......... . a A we ov xw x SV IO AY 
Maximum Fan-out From Each Output Into Positive Іоа4,М-............. .10 
Maximum Fan-out From Each Output Into Negative loads, № . . . . . . . . . . . . . .10 
Fall Time of Clock Pulse, маз. . .. ..... 5... s... . . . . 20 to 150 пес 
Minimum Width of Clock Pulse, {со}. © . . 4 2 4 4 4. 4 s. s. s. . rl s s n. .50 пес 


electrical characteristics (unless otherwise noted Ta = 0°C to 70°C, Vcc = З у to Av) 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT 
Vinny ensure logical 1 at J, K, ЈЖ, 
Kx, preset, and clear inputs : 


= 1 ШЕН 
КІ [ум [у 
ое ей [Vec-8v || | 
inf) ensure logical 1 at clock input 


Input voltage required to 
Vigo; ensure logical O at J, K, Jx, 
Kx, preset, clock, and clear inputs 




















Vcc 73 v, 









y Logical 1 output voltage 
outil (off level) 















Усс=3у, 
N-=10 (,=2 ma) 


Vec74 v, 
N—- 10 (li —2 ma) 





Logical O output voltage 


V outtol (on level) 





С 
„= 
in 






J, К, УЖ, Kx, preset, 
n and clear input current 







зет |] 
e | 
|Уы=0ЗуУ | | |  -05 







Clock input current 







Усс-3у, М+ -N-—0, 
Toggle —1 Mc, T,=25°C 
Vcc74v, N+=N-=0, 
Toggle — 1 Mc, Т,--259С 






lcciay Average supply current 
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TYPE SN7301 
J-K FLIP-FLOP WITH PRESET AND CLEAR 





switching characteristics, Тл = 25°C, Vcc = 3.5 v, МҒ--М---0 


TEST 
PARAMETER FIGURE TEST CONDITIONS 


ty Delay Time Clock Input: V,,=2.5v,  t,—20 nsec, 
to Rise Time t, =500 nsec, #=1 Mc 

t Storage Time J, Jk, К and КЖ Input: Vi, — Vcc 

t Fall Time Preset Input: V;,—0 


ВЕ Clear Input: V,,=0 
Time to Set a Logical 1: 
мп ү nn 
or 
Time to Set a Logical 0: 
іші rà | m 
or 



























Clock Input: V,,—2.5 v, 1-20 nsec, 
tp = 500 nsec, Ғ--1 Мс 

J, J&, К or КЖ Input: Vini) = 2-5 ү, 
Vino 77 0, t,=t,=50 nsec 






Clock Input: V,,=0 
Preset Input: У „222.5 v, t,— 50 nsec 
Clock Input: V,,=0 
Clear Input: V,,=2.5 v, t;=50 nsec 


Toreset Preset Time 
tear Clear Time 






schematic 
LOGIC STEERING BISTABLE STEERING LOGIC 
SECTION SECTION SECTION SECTION SECTION 
pres eos н X ONE. cea OMM C NE JM ЕСЕ СС T7 9 
| ЕЕЕ | Т Т | | 
| | | | 
| | | е к” | 
|" © | 

| | ik lk 1.5k | 
| | | | 
| | | 
lo pf | | 10 pf | 
6k | | 6k | 
| = 25 pf м | | 
p | | 
| 
| 

| 
| 
| 
| 
| 
| 
| 
| 





CLOCK PULSE 


NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 
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TYPE SN7302 
DUAL J-K FLIP-FLOP WITH PRESET 





logic 


@ Ө @ @ @ ӨО 


TRUTH TABLE 
EACH FLIP-FLOP 









(9 (Q (9 (999099 


tq = Bit time before clock pulse GND 


ty+ 177 Bit time after clock pulse 






positive logic 
High input to preset sets Q to logical 1 


recommended operating conditions 


Supply Voltage, Vcc $. GRAL ЄЛ e. He Be а Ж. OR, wy eo, Ш. ж 097 x 9.104 Vv 
Maximum Fan-out From Each Output Into Positive Loads, N+ . . . . . . . . . . . .. 10 
Maximum Fan-out From Each Output Into Negative Loads, № . . . . . . . . . . . .. 10 
Fall Time of Clock Pulse, а. . . 2 8 4... s rl. s... . we. 20 to 150 nsec 
Minimum Width of Clock Pulse, tpļcioc) © 4 + + + 4 4 ee ew ew sl sl s. s. s. s. s. a 50 nsec 


electrical characteristics (unless otherwise noted Ta = 0°C to 70°C, Vec = Зу їо 4 v) 


TEST 
PARAMETER FIGURE TEST CONDITIONS 


Input voltage required to 
Vinni ensure logical 1 at J, K, 
and preset inputs 


Усс--3У 
Усс=4у 


input voltage required to 
ensure logical 1 at clock input 








Vint) Усс-4У 


Үсс=3 v, 

Vou) — Logical 1 output voltage N+ —10 (leag — —5 ma) 
(off level) Voc 4v; 

N+ —10 (loa = 78 ma) 


Input voltage required to 
Vintol ensure logical O at J, K, preset, 
. and clock inputs 


Vec=3v, 
N-—10 (lin — 2 ma) 
Vcec 74v, 
N-=10 (lin — 2 ma) 


V outtol Logical O output voltage: 
(on level) 


J, K, and preset in— te 

input current Vi 72.6 v 
in ^* 

Clock input current Vin=24V 


У,л:-0.3Уу 





сс--3У, =N-=0, 

lecta Average supply current 4 Toggle —1 Mc, T, —25?C 
(each flip-flop) Vec 74 v, N+ =N-=0, 
Toggle=1 Mc, Т, —25?C 
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TYPE SN7302 
DUAL J-K FLIP-FLOP WITH PRESET 


switching characteristics, Ta = 25°C, Vcc = 3.5 v, N+ = № = 0 








Delay Time 
t. Rise Time 

Storage Time 
Fall Time 


t Time to Set a Logical 1: 
set(1} Jor К 
і Time to Set a Logical 0: 
set(0) JorK 


toreset Preset Time 






te =500 nsec, f— 1 Мс 
J and K Input: Vi, — Vcc 
Preset Input: У, = 0 
Clock Input: V,,= 
t, = 500 nsec, f— 1 Mc 

J or K Input: Vi, —2.5 v, 
Vino = 0, t, — 1,7 50 nsec 
Clock Input: V,,=0 



















schematic (each flip-flop) 


LOGIC STEERING BISTABLE 
SECTION SECTION SECTION 


со 
x 


— 


ғ- 


CLOCK PULSE 


NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 
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Preset Input: V,,= 2.5 v, t= 50 nsec 







TEST 
PARAMETER FIGURE TEST CONDITIONS 


Clock Input: V,,— 2.5 v, t,— 20 nsec, 


2.5 v, t,— 20 nsec, 







STEERING 
SECTION 





P MAX | UNIT 


LOGIC 
SECTION 








TYPE SN7304 
DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 





logic 


(9 ® ® 49 0) @ 6) 





TRUTH TABLE 















gree K K Preset, | 
ЕРІ Clear Clear FF2 с 
= пае E 
24 ma 
= ae eee МН | 
ta = Bit time before clock pulse GND 





ta + 177 Bit time after clock pulse 





positive logic 
High input to preset sets Q to logical 1 
High input to clear sets Q1 and Q2 to logical 0 






recommended operating conditions 


Supply Voltage, Vec . . . . . . uou 2 SL de We A OU Ары a ow os, Ө V ОА У 


Maximum Fan-out From Each Output Into Positive Loads, NF... . . . . . . . . . . 10 
Maximum Fan-out From Each Output Into Negative Loads, N- . . . . . . . . . . . .. 10 
Fall Time of Clock Pulse, ну. .. 4 4 ee 5. s .. .. s... s. s. . 20 to 150 nsec 
Minimum Width of Clock Pulse, 1л 2... 4 4 0.4 4 ee . .. sl s s. s. s. s s. 50 nsec 


electrical characteristics (unless otherwise noted Ta = О°С to 70°C, Vcc = З у to 4 v) 
TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT 
Input voltage required to = 
Vint) ensure logical 1 at J, K, Vec=3v И 3 
preset, and clear inputs T . 
у Input voltage required to 
in(1) . 2 
ensure logical 1 at clock input 
Input voltage required to 
У, мо ensure logical 0 at J, K, preset, 
clear, and clock inputs 









— 
ч 


< 
о 
о 
| 
ы 
< 
№ 
rq 
ы 


<|< 
o |o 
о |o 
ІП! 
ь| о 
<|< 
N 
M 
PM 





e 
o 
>. 












Усс--3У, 
N+ =10 (lioas = —5 ma) 
Усс--4У, 

N+ =10 (loaa = —8 ma) 2.6 


Vcc 73v, 
N-— 10 (lin = 2 ma) 
У с 4 


-- 4 ү, 


ч 





Vost) — Logical 1 output voltage 
(off level) 







V оној Logical O output voltage 
(on level) 







C 
N-— 10 (li, —2 ma) 


іп te 
Vi 772.6 v 


< 
| 
N 
< 


J, K, and preset 
input current 






Vu M37 v 
Vec=3v, N+ =N-=0, 
Toggle =1 Mc, Т, =25®°С 
Усс--4у, N+ =N-=0, 
Toggle =1 Mc, Т,--259С 








|. Clock input current 


1. Clear input current 










lccta) Average supply current 
(each flip-flop) 
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TYPE SN7304 
DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 





switching characteristics, Ta = 25°C, Vcc = 3.5 v, N+ = N- = 


TEST 
PARAMETER FIGURE TEST CONDITIONS TYP MAX} UNIT 


ty Delay Time Clock Input: V,,=2.5 v, t, = 20 nsec, 
t Rise Time t5 = 500 nsec, f— 1 Mc 

Storage Time J and K Input: Vi, — Voc 

ty Fall Time Preset Input: V,,=0 


В Clear Input: Vp, =0 
t Time to Set a Logical 1: 
зеңі) JorK 
t Time to Set a Logical 0: 
set{o) JorK 


































J or K Input: Vi, —2.5 v, 
Vinto) = O, t, =, 50 nsec 
Clock Input: V,,=0 
Preset Input: V,,=2.5 v, t, — 50 nsec 
Clock Input: V;,=9 

Clear Input: V. =2.5 v, t,— 50 nsec 


n 















Clock Input: V;, — 2.5 v, t, = 20 nsec, 
tp = 500 nsec, f— 1 Mc 






schematic (each flip-flop) 


LOGIC STEERING BISTABLE STEERING LOGIC 
SECTION SECTION SECTION SECTION SECTION 





CLOCK PULSE 


NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 
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TYPE SN7310 
5-INPUT EXPANDABLE NAND/NOR GATE 





schematic 


Vec 





= (9 (9 О) © 
EXPANDER NODE ^ a 


(See Note b) 


rz 





nnection at pin SD 
NOTES: a. Component values shown are nominal Е 
b. Four 57320 expanders may be fanned into one SN7310 to positive logic 
provide a total fan-in of 25. If expander is not used leave BS ie ee 
pin (Т) open. 10--4%45%6%7%9%91 





recommended operating conditions 


Supply Voltage, Vee. 242545525 е 2 ee P eo .... c oy 
Maximum Fan-out Into Positive Loads, М-2.................... м 
Maximum Fan-out Into Negative Іоаб,М-2..................//10 


electrical characteristics (unless otherwise noted Тл = O?C to 70°С, Vcc = З у to 4v) 


TEST CONDITIONS |MIN ТҮР МАХ UNIT 
Мсс=3 у 1.7 3 
Vec=4v | 24 4 
Vec=4¥ 2.9 4 


7 













Logical 1 input voltage required 
Vinn at all input terminals to ensure 
logical 0 (on level) at output. 












Input voltage required at ex- 
Уімих Pander node (pin QD ) to ensure 
logical 0 (on level) at output 






Logical 0 input voltage required 
Vinoy at any input terminal to ensure 
logical 1 (off level) at output 






Input voltage required at ex- 
Viuoax pander node (ріп (I) ) to ensure 
logical 1 (off level) at output 










Veco=3 V, Vin = 0.4 V, 
N+ —10 (1,,4——5 ma) 
Усс--4у, Vin 0.4v, 
N+ —10 (lag =—8 ma) 
Vec = 3v, Vin= 1.7 v, 
N-=10 (l in = 2 та) 


Усс=4у, Vn 24y, 
N= 10 (1,4 —2 ma) 















y Logical 1 output 
outi) — voltage (off level) 







у Logical 0 output 
owl) voltage (on level) 







Characteristics continued next page. 
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TYPE SN7310 
9-INPUT EXPANDABLE NAND/NOR GATE 





electrical characteristics continued 


TEST 
PARAMETER FIGURE TEST CONDITIONS 


У „20.3 v, 
li Input current (each input) 














МЕ =N-=0, 
Тл--259С 






М = N-=0 
Іссот On level supply current 






Іссот Off level supply current 


Riet Ку Effective resistance 





switching characteristics, T A = 25°С, V, = 3.5 v, N-=1 


6514 






TEST 
PARAMETER FIGURE TEST CONDITIONS TYP MAX UNIT 

















Delay Time 
Ы Rise Time Input : V,,=2.5 v, Ғ--1 Mc, 
t. Storage Time tp —500 Rise. t, — t,— 20 nsec 
ti Fall Time 





TYPE SN7311 
DUAL 5-INPUT NAND/NOR GATE 





schematic (each gate) 


69900900 


(D @ @ (0 ( (5 (D 


GND 





Component values shown are nominal positive -logic 
9:-:5%6%7%8%10 13=1+2+3• 12 • 14 





recommended operating conditions 


Supply Voltage, Vcc Be bis P.C sr 
Maximum Fan-out From Each Output Into Positive Loads, N+ . . . 2. . . . eee eee 
Maximum Fan-out From Each Output Into Negative Loads, N=. . . . . . . . five ae c0 


electrical characteristics (unless otherwise noted Ta == O?C to 70°C, Vec = 3v to 4v) 


Logical 1 input voltage re- 
quired at all input termi- 
nals to ensure logical O 
(on level) at output 


Logical 0 input voltage re- 
quired at any input termi- 
nal to ensure logical 1 (off 
level) at output 
Усс=3З v, Vi, —0.4 v, 
y Logical 1 output N+ =10 (li, 4 —5 та) 
ost! — voltage (off level) Vec = 4%, Vi, 0.4 v, 
N+ —10 (lag = —8 ma) 


y Logical 0 output sink = 2 та) 
outl0l — voltage (on level) p 
N—-=10 (1 


sink — 2 ma) 


Input current (each input) 


| On level supply 
CClo current (each gate) 


Voc 3 v, У;-02у, 
| Off level supply N+ =N-=0, T,=25°C 
CCloffl current (each gate) 


in 


МК =N-=0, T,=25°C 


Delay Time 
Rise Time Input: V,,=2.5 v, f=1 Me, 


Storage Time t, = 500 nsec, t, —1,— 20 nsec 
Fall Time 
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TYPE 5М7315 
10-INPUT EXPANDABLE NAND/ NOR GATE 









schematic 


EXPANDER NODE 
(See Note b) 






INPUTS 


NOTES: а. Component values shown are nominal. 
b. Three 587320 expanders may be fanned into one SN7315 to provide 
a fotal fan-in of 25.1f expander is not used leave ріп (9 ореп. 






positive logic 







21:2-3.5.6-.7-.8-12- I3: 14 


recommended operating conditions 


Supply Voltage, Vec . . . аз АЛЕ тылы "ao AE ode саз. dee fer hx ойл cun, p d dO Уу 
Maximum Fan-out Into Positive loads: N+ st ai AB Uere НЫ ғы “ы бысы eh Se ee ТЫ Ge "pe. "10 
Maximum Fan-out Into Negative loads, N- . . . . . . . . . . . . . . . . . .. 10 


electrical characteristics (unless otherwise noted Ta = 0°C to 70°С, Vcc — 3v to 4v) 


TEST 
PARAMETER FIGURE TEST CONDITIONS 


Vec=3v 





MIN MAX 





Logical 1 input voltage required 
Уни at all input terminals to ensure 
logical 0 (on level) at output. 











Input voltage required at ex- 
Уших Pander node (ріп ) to ensure 
logical 0 (on level) at output - 










Logical 0 input voltage required 
Vinoy Ot any input termindl to ensure 
logical 1 (off level) at output 












o 
e 
> 


— 
ч 
о 
[^] 


Input voltage required at ex- 
Vinix pander node (pin ) to ensure 
logical 1 (off level) at output 






v 






ү Logical 1 output 
ol! voltage (off level) 













у Logical 0 output 
outlo) — voltage (on level) 












c 
« « « « « « < |<| < 2 
= 


Vin= 0.3 v, 
Input current (each input) N-+ =N-=0 
Vec=Vin=3 v, 
N+ =N-=0, 
T,= 25°C 









Іссот Оп level supply current 





s -3v V, = J v, 
N-—10 (lid = 2 ma) 
Vec=4v, Vin= 2.4 v, 
М---10 (ning = 2 ma) 


> 
о 





Characteristics continued next page. 


6516 


TYPE SN7315 
10-INPUT EXPANDABLE NAND/NOR GATE 





electrical characteristics continued 


PARAMETER Sine TEST CONDITIONS MIN ТҮР МАХ | UNIT 
Усс--3у, Vin=0.3 v, ЕЗ 
















lector) Off level supply current 





N+ =N-=0, Т,--259С 
т,=0°С as 
[15 8| a 


Rivet Қ Effective resistance = 
= 





TEST 
FIGURE TEST CONDITIONS TYP MAX UNIT 


Delay Time 
Rise Time Input : V,,=2.5 v, Ғ--1 Me, 
Storage Time t, = 500 nsec, t,=t,;=20 nsec 
Fall Time 
aC NB NENNEN 


tod Propagation Delay Time 





TYPE SN7320 
5-INPUT EXPANDER 





schematic 


ш) OOOO 









ourPUT T 


INPUTS 


GND 


00000 


GND 


Do not make external connection at 
OROMO 

positive logic 
1--4%5%6%7%10 






T Connect output to expander node of 587319 (pin Q or SN7315 (pin (9) 
pins 












electrical characteristics (unless otherwise noted T, = 0°C to 70°C, Vec = Зу to 4 v) 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN MAX 


Expander node output Усс=4 v, Vin=0.3 v, Т, =0°С 















Expander node output. 
Уаң voltage (on level) with 
logical 1 at all inputs 


logical O at any input 
Усс —3 v, V,—717 v 


Усс-4у, V2.6 v 






V voltage (off level) with ШН 








NOTES: The SN7320 Ving) and Vinjo) limits are the same as defined for the SN7310 and the SN7315. 
Four SN7320 expanders тау be fanned into one SN7310 to provide a total fan-in of 25. Three SN7320 expanders may be fanned into опе SN7315 to provide a total fan-in of 25. 
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TYPE 5М7330 
DUAL 3-INPUT NAND/NOR GATE 





schematic (each gate) 


(9 99000 





Component values shown are nominal 


positive logic 


6-4%5»%7 10-129 


recommended operating conditions 
Supply Voltage, Vcc . . ко oe ne оқ ee 
Maximum Fan-out From Each Output Into Positive Loads, N+ Bars hi, ech бше En del ot a ee уы, MS МО 
Maximum Fan-out From Each Output Into Negative Loads, М-.............. 10 





electrical characteristics (unless otherwise noted Ta = 0°C to 70°C, Vec = З у to Av) 


TEST 
PARAMETER FIGURE TEST CONDITIONS 


Logical 1 input voltage re- 

V quired at all input termi- Vec=3 v 

іпі11 
е СИ 


nals to ensure logical O Ы ES 
ЕЕЕ i 


























Vinto 







(on level) at output 
Voc = 3v, V, = 0.4 v, 
NF =10 (liu —5 ma) v 


Logical 0 input voltage re- 

quired at any input termi- 
Vec—4 v, Vin ™= 0.4v, 
N+ —10 (li a -8 ma) 


nal to ensure logical 1 (off 
Мосс —3 v, V;,=1.7 v, 


у Logical 1 output 
ew — voltage (off level) 






level) at output 
Logical 0 output N-—10 (hin —2 ma) 


Моло! voltage (on level) 





Input current (each input) 


| On level supply 
CClo! ^ current (each gate) 









| Off level supply 
CCloffl current (each gate) 








Delay Time 
t Rise Time 

t Storage Time 
Fall Time 








Input: Vi,72.5 v, f—1 Mc, 
= 500 nsec, t, —t,— 20 nsec 





P 
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ТҮРЕ SN7331 
TRIPLE 3-INPUT NAND/NOR GATE 





schematic (each gate) 


@ Ө ® 0 9 @ © 


б) 9 @ @ (9 (0 (D 


GND 





positive logic 


Component values shown are nominal. 


1--2%3%414 6--5%7%8 9=10° 12 • 13 





recommended operating conditions 


Supply Voltage, Vcc TATE" 3vto4yv 
Maximum Fan-out From Each Output Into Positive Loads, N+ ko Sh ue А Шы с ae” AO 
Maximum Fan-out From Each Output Into Negative loads, N=. . . . . . . wee . .. 10 


electrical characteristics (unless otherwise noted Тл = 0°C to 70°C, Vcc = 3v to Av) 


TEST 
PARAMETER FIGURE TEST CONDITIONS N ТҮР MAX | UNIT 
0 












nals to ensure logical 0 
(on level) at output 
Logical 0 input voltage ге-` 
quired at any input termi- 
nal to ensure logical 1 (off 
level) at output 


< 
о 
о 

| 

ы 

< 


MI 
Logical 1 input voltage re- EN 17 
V quired at all input termi- M | 


4 
БЕКЕР 
Усс-3 У, Vin = 0.4 V, 1 7 
N+ —10 (l,4— —5 ma) d | 
Усс=4 v, Vn™ 0.4v, 
N+ —10 (l,,,——8 ma) 


Voc —3 v, У,,--1.7 v, 
N-— 10 („и —2 ma) 
Voc —4 v, Vin=2-4¥, 
N-— 10 (1, —2 ma) М 










Vint 01 






y Logical 1 output 
otli ^ voltage (off level) 







v 
v 
v 






ү Logical 0 output 
out(0) voltage (on level) 


Input current (each input) 








| On level supply 
CCion) current (each gate) 









Vec V, Vin= 0.3 У, 
МЕ = №0, T,=25°C 










| Off level supply 
CCloffl current (each gate) 





TEST 
FIGURE TEST CONDITIONS MAX | UNIT 
20 30 


Input: V,,=2.5 v, f=1 Mc, 


Delay Time 
Rise Time 
Storage Time 
Fall Time 


Propagation Delay Time 


tp = 500 nsec, t, —t,— 20 nsec 





TYPE 5М7350 
QUADRUPLE INVERTER/DRIVER 





schematic (each inverter) 





Component values shown are nominal 





recommended operating conditions 


Supply Voltage, Vec . . . do sal) жое, et an Сы сє Oy 
Maximum Fan-out From Each Output me Positive loads; N+ Rigo г АСЫ уой Че зы a Ge ШО 
Maximum Fan-out From Each Output Into Negative Loads, N=. . . . . . . . . . . . . 10 


electrical characteristics (unless otherwise noted Ta = O?C to 70°C, Vcc— З у to 4v) 


Logical 1 input voltage 
required to ensure 
logical O (on level) 

at output 

Logical 0 input voltage 
required to ensure 
logical 1 (off level) 

at output 


Logical 1 output Е 

voltage (off level) Voo= =4ү, V 02 у, 
N+=10 (1l,4— —8 ma) 
Vec=3v, V,,=1.7 v, 

Logical 0 output N—— 10 (l. —2 ma) 

voltage (on level) Vcc—4 v, Vi 72.4 v, 


N-—10 (l,,,,—2 та) 
V 


Input current 


On level supply 
current (each inverter) 


Delay Time 

Rise Time Input: V,,=2.5 v, f=1 Mc, 
Storage Time t, = 500 nsec, t,=t,= 20 nsec 
Fall Time 
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TYPE SN7360 
QUADRUPLE 2-INPUT NAND/NOR GATE 





schematic (each gate) 


09000900 





Component values shown are nominal 





recommended operating conditions 


Supply Voltage, Мсс . . © © eo ж we a ole! ж. o9 4404 v 
Maximum Fan-out From Each Output Into Positive Loads, NU VL n usn кш аузу vos & . 10 
Maximum Fan-out From Each Output Into Negative Loads, №. . . . . . . . .. . . . 10 


electrical characteristics (unless otherwise noted Ta = 0°C to 70°C, Vec — 3v to Ау) 


PARAMETER TEST TEST CONDITIONS MIN ТҮР MAX | UNIT 
FIGURE 
Logical ] input voltage re- 
Vin quired at all input termi- n 1.7 3 
in[1 










nals to ensure logical 0 
(on level) at output 
Logical 0 input voltage re- 
quired at any input termi- 
nal to ensure logical 1 (off 
level) at output 














Vinto) 


c : 1.7 
N+=10 (load = —5 ma) % 
Усс--4У, Vin=0.4 v, 

NF =10 (,..4=—8 ma) 2.6 









у Logical 1 output 
ost! — voltage (off level) 











y Logical 0 output 
out(0) voltage (on level) 


lin Input current (each input) | 6 [У 














| On level supply 
CClo? ^ current (each gate) 





| Off level supply 
CCloff current (each gate) 


PARAMETER 


T TEST 
FIGURE TEST CONDITIONS NEC OE UNIT 












Delay Time 


t. Rise Time Input: Vi,—2.5 v, f— 1 Mc, 
t, Storage Time t, 500 nsec, t, —t,— 20 nsec 
+ Fall Time 
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TYPE SN7370 
DUAL AND-OR-INVERT GATE 


schematic (each gate) 








6000000 


NC — No internal connection. 


Component values shown are nominal 


positive logic 
7 = (5 • 10) +-(8 • 9) 14— (1%2)--(3% 12) 





recommended operating conditions 


electrical characteristics (unless otherwise noted Ta = O?C to 70°С, Vcc = З у to 4v) 


Supply Voltage, Ус. ...................... . мо Ду 
Maximum Fan-out From Each Output Into Positive Loads, NF... . 1 7 . . . . . ee) 10 
Maximum Fan-out From Each Output Into Negative Loads, N- . 



















TEST 


FIGURE UNIT 


TEST CONDITIONS 


PARAMETER 









Logical 1 input voltage 
required сі both input 

Vino) terminals of either AND 
section to ensure logical 0 
(on level) at output 


—À 
A 
« < 
о о 
о о 
| | 
ы о 
< < 
N 
Aa 
3 ы 


Logical 0 input voltage 
required at one input 

Vinn terminal of each AND 
section to ensure logical 1 
(off level) at output 


Уни Logical 1 output oad 
voltage (off level) Vec=4v, V;,,=0.4 v, 

N+ —10 (li. 

Vec—3 v, Vin= 


Уно Logical 0 output DEN 


voltage (on level) 





V.,::0.3 v, N+ =N-=0 


Input current (each input) 





lecto On level supply 
current (each gate) 


ы 
A 
о 


= 
ч 


Іссот Off level supply 
current (each gate) 


“<| 
| 
| | 


TEST 
FIGURE TEST CONDITIONS UNIT 


Delay Time 
Rise Time 
Storage Time 
Fall Time 


Input: V,,=2.5 v, f—1 Mc, 
tẹ = 500 nsec, t, =t;=20 nsec 100 200 
100 200 
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TYPE SN7380 
ONE-SHOT MONOSTABLE MULTIVIBRATOR 





logic 


TRUTH TABLE OUTPUT Vec 


positive logic 


ta 


INHIBITED (logical 1) 
INHIBITED (logical 1) 


pes 
Ж 
[s [messer tested 
ЕШ 


ONE-SHOT (logical 0 for tp nsec) 









t, — bit time before change in input levels 
ат = bit time after change in input levels 





recommended operating conditions 


Supply Voltage, Усс............. . o. o. o. o. o. o. o. s. s. ABV to 4 у 
Maximum Fan-out Into Positive Іоа(45М-.................... 10 


Maximum Fan-out Into Negative іосб,М-................... 10 
Minimum Set-Up Time, teu -< © 2 6 4 4 ........ or o. s. s. s. 400 nsec 


electrical characteristics (unless otherwise noted TA = 0°C to 70°C, Vcc — 3v to 4v) 


TEST 
PARAMETER FIGURE TEST CONDITIONS 
Vinny ensure logical 1 at 


Input voltage required to 
N+ —10 (laag = —5 та) 
17 load 
Voc 






MIN TYP 






N 
= 
> 
Ped 


[Oo 















1.7 
Logical 1 output 


Vinoy ensure logical 0 at 
voltage (off level) =4v, 


T or ТЖ input 
с 


Усс=3 v, A= 0.3 v, ріп open, 
N-—10 Mop ma) 


Усс=4 v, ҖЗу= 0.3 v, pin open, 
N-=10 (1, 2-2 ma) 


Усс--3У, Vi M v, N+ = ---0 


Vouti 






y Logical 0 output 
owl) voltage (on level) 





lin Input current (each input) 


Vec7 3v, N+ = 
ty Cycle= 50%, Т,--259С 


> 
со 


N 
ы 


с 
Du 








lec yy Average supply current 






< 
Q 
о 
| 
> 
< 
< 
з 
| 
кю 
о 
5 
2. 
+ 
] 
f 
l 
e 


Duty Cycle = 50%, T, —25?C 


c 
« « « « <1< |2 
ті 





¥This is the minimum: time necessary for the input signal to dwell before the triggering transition begins and applies when ріп © is shorted to pin © and pin © is shorted 
to pin . Set-up time begins only after the occurrence of the 10% point of the output fall time. 


їрїп shorted to pin (7) and pin 2) shorted to pin 60 unless otherwise noted. 
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TYPE SN7380 
ONE-SHOT MONOSTABLE MULTIVIBRATOR 





switching times, Ta = 25°С, Vcc = 3.5 v, fan-out N- — 1 


PARAMETER SURE TEST CONDITIONSt MIN TYP MAX 


ty, Delay Time after Positive-going 
Transition at Т (ріп(5)) 

ta; Delay Time after Negative-going 
Transition at ТЖ (pin ©) 

t, Rise Time 

t; Fall Time 


tp Output Pulse Width 24 


*Pin © shorted to pin Qo and pin © shorted to pin (9 unless otherwise noted. 


. UNIT 
















Input: V,,=2.5 v, f=1 Mc, t, = 400 nsec, 
t, — t, — 20 nsec 

















Input: V,,= 2.5 v, f— 1 Mc, t, 400 nsec, 
t, — t,— 20 nsec 


100 250 400 тес 





schematic 





Rid) 
(See Note c) 






(See Note d) 
O GND 


NOTES: a. Component values shown are nominal. 

. Output pulse width tp is proportional to іы ар Output pulse width тау be modified using pins Q. О), (8), 
and to change effective values of Кр) and Сар) Nominal value of internal R (tp) is ВКХ and Сир) i5 25 pf. 
Value of modified Кр) should be maintained between 6 k © and 15 k Q. 

CAUTION: 
When the effective valve of Сір) > 0.1 uf, а 560-0 resistor must be connected іп series with the 
external portion of Сар) (between pins Ө) and (2 ). 


. Delay time (t4) may be modified using pins Q, © ®, and to change effective values of Rita) and Ca): 
Nominal value of internal Rita) is 2k Q. Value of modified Rita) should be maintained between 2k Q and 10k О. 


= 


^ 


. T triggers on a positive transition to logical 1 level, and ТЖ triggers on a negative transition to logical 0 level. 
When triggering with T input, hold ТЖ at logical 1. When triggering with ТЖ input, hold T at logical 0. 


о. 
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SERIES 73 


SOLID GERGUEF® SEMICONDUCTOR NETWORKS 








PARAMETER MEASUREMENT INFORMATION $ 


d-c test circuits 


. Each input is tested separately with unused 
inputs at worstecase levels. 

. The flip-flop is tested for performance іп 
accordance with truth table. 

. Preset and clear tested with Vin(clock] = 9 


FIGURE 1 


ү 
У 


out 


1. Each input is tested individually for 
input current. 
2. Each output is tested individually for 


Vout(1) and ошо]: 


FIGURE 3 


ALL INPUTS 


1. All inputs tested simultaneously. 


FIGURE 5 





S Arrows indicate actual direction of current flow. 


М (р) minimum 


Vin(o) Maximum 


1. The flip-flop is tested for ripple action with the 
following conditions: 
Clock input: Vi, 4j minimum, У, доу maximum, 
t= 150 nsec (maximum). 
МІ other inputs: {у minimum. 


FIGURE 2 


CLOCK 


Duty Cycle = 50% 0 


Vec 


1. Each input is tested separately. 
FIGURE 6 
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SERIES 73 
SOLID QERQUIW SEMICONDUCTOR NETWORKS 


Ne таралау 
PARAMETER MEASUREMENT INFORMATIONS 


d-c test circuits (continued) 


ALL INPUTS 
ALL INPUTS 


Vout (0) 
Vin(1x 


FIGURE 7 FIGURE 8 


wr 
S 
a. 
2 
E 
a 
« 


ALL INPUTS 


1. Test on-level and off-level current. 1. Ri ett) = сс 
| Гат 


FIGURE 9 FIGURE 10 





$ Arrows indicate actual direction of current flow. 
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SERIES 73 
SOLID CERGUEF™® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATIONS 


d-c test circuits (continued) 


ALL UNUSED INPUTS 


ALL INPUTS 


Vout(0)X Vout() X 


1. Ry —1.35 k Q at 09С. 1. Ry —2.6k Q at 0°C. 
2. Ry — 15k Q at 70°C. 2. Ry = 2.8 КО at 70°C. 


3. Each input is tested separately. 3. All inputs tested simultaneously. 


4. Ry is worst case equivalent of R, in 4. Ry is the worst case equivalent of R, 
the SN7310 or ће SN7315. in the SN7310 or the SN7315. 


FIGURE 11 FIGURE 12 


1. Each inverter is tested separately. 
1. Each AND section is tested separately. 


FIGURE 13 FIGURE 14 





§ Arrows indicate actual direction of current flow. 
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SERIES 73 
SOLID CLMRGUEP® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION $ 


d-c test circuits (continued) 


1. Each input is tested separately. 


1. Each input pair is tested separately for Youll 2. With the unused input at the worst-case level and using minimum 


2. Each input tested separately for 1... 


Vint) and maximum Vinto} input voltage levels, the one-shot output 


is verified. 
FIGURE 15 FIGURE 16 


1. log is measured with a 50% duty cycle. 


FIGURE 17 FIGURE 18 





§ Arrows indicate actual direction of current flow. 
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А ЅЕКІЕЅ 73 
SOLID GIERGUEES SEMICONDUCTOR NETWORKS 
a НЕНЕН ЕНЕ 
PARAMETER MEASUREMENT INFORMATION | 


switching characteristics 


in(1) 


CLOCK 
INPUT 


Vin(o) 


TURN-ON 
OUTPUT WAVEFORM 
(Q or Q) 
Vuro) ON LEVEL 


Уаң OFF LEVEL 
TURN-OFF 
OUTPUT WAVEFORM 
(О or б) 
Vout(0) 


FIGURE 19. CLOCK PULSE AND OUTPUT VOLTAGE WAVEFORMS 


Vinin) 


J, K, OR J*, K* INPUT 


J, K, OR J*, K* INPUT 


Vin(0) 


CLOCK INPUT 


Me—— 15е01) —9 ff pe 
het(0) -----ы 


FIGURE 20. TIME ТО SET А LOGICAL LEVEL VOLTAGE WAVEFORMS 
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SERIES 73 А 
SOLID CLRGCUIL SEMICONDUCTOR NETWORKS 


i ЕНЕ ЕДЕН >с а аты 
PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


PRESET/CLEAR INPUT 


Мона) OFF LEVEL 


Q OUTPUT 


FOR PRESET INPUT 
Vout (0) 


Vout (1) 


Q OUTPUT i 


FOR CLEAR INPUT Vour(o) ON LEVEL 


1. Vin(clock) =0 


FIGURE 21, PRESET/CLEAR TIME VOLTAGE WAVEFORMS 


Vout(1) 
OFF LEVEL 


OUTPUT 


FIGURE 22. GATE SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS 
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SERIES 73 
SOLID GERGUWET® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


GATE GATE 
SN7311 JS UNDER UNDER 5 
ТЕ5Т ТЕ5Т 
О 


лп) OFF LEVEL 
OUTPUT 
ON LEVEL 


NOTES: 1. The generator has the following characteristics: 1 out ~ 50 Q. 
2. Propagation delay: toa ttt, 
4 


FIGURE 23. GATE PROPAGATION DELAY TEST CIRCUIT AND VOLTAGE WAVEFORMS 


OUTPUT 


FIGURE 24. ONE-SHOT VOLTAGE WAVEFORMS 
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SERIES 73 


SOLED CIRGUIL™ SEMICONDUCTOR NETWORKS* 


MECHANICAL DATA 


general 


Series 73 semiconductor networks are mounted in 
glass-to-metal hermetically sealed, welded pack- 
ages. Package body and leads are gold- plated 
Е-151 че alloy. Approximate weight is 


0.1 gram. All external surfaces are metallic and 
are insulated from leads and circuit. All Series 73 
networks are available with formed leads, insulator 
attached, and/or mounted in a Mech-Pak carrier. 


OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE 


20000 


0.027 REF. 


0.175 REF. 5 0.175 REF. 
0.165 мім. |) i 0.165 MIN. 
! 


(See Note e) i Tj 0.050 (See Note е) 
AA > [4 0035 


iy ХХХХХ 0.510 0.250 
NXXXX 0.490 0.220 


(See Note e) 
0.250 REF. 4.1 


(See Note е) 


0010 


06000; (TYPICAL OF BOTH 10 AND 


a. All dimensions in inches. 

b. All decimals +0.005 except as noted. 

€. Lead spacing tolerance is 0.015 at extremities and 
0.005 at package, nonaccumulative. 

d. Lead centerlines are located within +0.005 of their 
true positions relative to body centerlines. 

e. Not applicable in Mech-Pak carrier. 

f. Symbolization denotes orientation of package. 


Falls within TO-89 dimensions 14 LEAD PACKAGE) Fall within TO-84 dimensions 


leads 


Gold-plated F-15 leads require no addi- 
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard 
lead length is 0.175 inches. Networks can be 
removed from Mech-Pak carriers with lead 
lengths up to 0.175 inches. 


insulator 


An insulator, secured to the back surface of 
the package, permits mounting networks on 
circuit boards which have conductors passing 
beneath the package. The insulator is 0.0025 
inch thick and has an insulation resistance 
of greater than 10 megohms at 25?C. 


mech-pak carrier 


The Mech-Pak carrier facilitates handling the 

' network, and is compatible with automatic 
equipment used for testing and assembly. 
The carrier is particularly appropriate for 
mechanized assembly operations and will 
withstand temperatures of 125°C for indefi- 
nite periods. 


ordering instructions 


Variations in mechanical configuration of 





FORMED LEADS 


0.004 R 0.250 


Typical M қы (NOTE | 
0.510 
ае (МОТЕ RN 


NOTES: A. All dimensions in inches 
B. Not applicable in Mech-Pak Carrier 
C. Measured from centerline of outside bends 


MECH-PAK DIMENSIONS 


1 0.047 DIA. THRU 

| 0.000 DIA. x 45% COUNTERSIMK 
&OTH 
oes 


ІШІ 
ШІ 


EL Ш 


МО МЕСН-РАК МЕСН-РАК 
EU ет CARRIER 


Lead Length Not Applicable 


semiconductor networks are identified by [еше мез __ 


suffix numbers shown in a table at the right. 


TPatented by Texas Instruments 


*F-15 is the ASTM designation for ап iron-nickel-cobalt alloy containing nominally 53% iron, 
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EE 
Suffix 


29% nickel, and 17% cobalt. 





PRINTED IN U.S.A. 
ТІ cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SERIES 15 830 6 
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DIODE-TRANSISTOR LOGIC (DTL) NETWORKS 
FOR DIGITAL SYSTEMS 


л 
m 
5 
т 
л 
кай 
a 
со 
e 
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application 


The series 15 830 networks are designed for use 
in medium to high-speed digital applications, 
including data handling, computer and control 
systems. Definitive specifications are provided 
for operating characteristics over the temper- 
ature range of 09С to 75°C. 


1. 
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p= 
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features 
LOW SYSTEM COST 


€ multifunction gates offering low cost per 
logic function 





€ electrically designed specifically for 


monolithic integrated-circuit technology TYPE SN15 850 PULSE-TRIGGERED BINARY BAR 
PERFORMANCE description 
Series 15 830 is a complete family of diode- 
ө high speed transistor logic (DTL) which is most attractive 
ө high d-c noise margins when high performance and low cost per func- 
"ODDS tion are necessities to system design. 
e low power dissipation 
ө. good fán:aut capabiliy The basic family consists of NAND gates, an 


expander, a buffer, a power gate, master-slave 
flip-flops, a pulse-triggered binary and a mono- 
stable multivibrator. Dual, triple, and quadruple 
EASE OF DESIGN multifunction gates are available to minimize 
system package count. 


€ familiar logic configuration (DTL) | 
This line features a unique combination of high 


ө single-ended output — dot-OR logic speed, high d-c noise margin, and low power 

dissipation. The single-ended output lends itself 

readily to performing dot-OR logic thus reduc- 

€ single power supply ing the number of different type functional 
blocks in a system. 


ө complete family for design flexibility 


CONTENTS Page 


DESIGN CHARACTERISTICS AND LOGICAL SYMBOLS . . . . . . . . 7002-7003 
LOADING TABLES. ............... e o 7004 
DEFINITIVE SPECIFICATIONS . . . . . . . . . ee . . . . . 7005-7027 
D.C TEST СЕСШТ$.............. a ж 7028-7036 
SWITCHING TIME CIRCUITS AND VOLTAGE WAVEFORMS. . . . . . . 7036-7039 
MECHANICAL AND PACKAGING DATA. . . . . . . . . . . . . «. 7040 
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SERIES 15830 е 
SOLID CERGWLR SEMICONDUCTOR NETWORKS 


un MS re C WIDE D с ee, = 
typical operating characteristics, Т, = 0°C to 75°C, supply voltage Vcc = 5 V 


Speed: Gate Propagation Delay . . А 


Monostable Multivibrator Propagation Delay , 
Flip-Flop Clock Rate (SN15 831, SN15 845, SNI5 848). де Ой. ӘСЕ Е ә 


Pulse-Triggered Binary Clock Rate "T 


Fan-Out Capability: Standard Gates (SN15 830, SN15 846, , SN15 862) . 


Buffer (SN15 832). . . 
Power Gate (SN15 844) . 


Flip-Flops: SN15 831 . . 


SN15845 . . 
SN15 848 . . 
leavers Binary ; 
D-C Margin: At logical 1 . . yu 


At logical 0 . . . . . . i 
Average Power Dissipation: Per Gate . . . 


ы Se? з ж ж ж d cw м. BINS 

ә og а кё oh fs 20 ns 

7 MHz 

с 2... 20 MHz 

OPER E o ee! TES 8 

ы Gite Sy оа мао Ut is 27 
Monostable Multivibrator (5М15 851). rigs Oy Hk er Meta Ro de ate 10 
ho Сб Sake; tet SES eet. IR. ‘ae, tes ae Ж ou 10 
v. wo EI rU ex "A 500 mV 

es “at ae EE А 22... 500тУ 
L^ ‚. 9 C7 Ox. ca^ “ЧЕ ШУ 
4.2 4. w^ cus 7 d c4 % 20 тҰУ 


Per Flip-Flop . 


design characteristics 
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Series 15 830 is a complete line of high-speed, high- 
noise-margin, low-power-dissipation, saturated DTL logic. 
The circuitry is a modification of the conventional DTL 
in that it utilizes only one power supply and provides a 
nonsaturating offset transistor in place of one of the 
offset diodes. 


INPUTS Ves INPUTS 


Figure В — Series 15 830 


Figure A — Conventional DTL 
Replacing the offset diode D, with transistor Q, offers 
both the manufacturer and the customer a number of 
advantages: 


1. Elimination of the Ур, power supply makes опе 
more pin available for multifunction capability, 
which in turn reduces system package count. 


2. Reduction of size of resistor В, from 20 КО to 
5 КО produces a substantial reduction in the over- 
all size of the monolithic chip and improves yields. 
Both of these factors contribute heavily to reduc- 
ing manufacturing costs. 


3. Reduction of turn-off current transients on signal 
lines is accomplished because the stored charge 
on the output transistor О, is removed locally by 
R, rather than through diodes D, and D, onto 
the input signal lines. These transients are also 
reduced during switching by the offset transistor 
Q, which operates in the unsaturated mode. This 
technique eliminates the necessity of producing 
low-speed, high-stored-charge diodes in the same 
monolithic bar with fast input diodes. 


4. The offset transistor Qı provides additional drive 
current to the output transistor Q, without requir- 
ing high input currents when the input is in the 
low state. High input currents would limit fan-out 
of the driving gates. The additional drive to the 
output transistor permits the use of a smaller base 
resistor Ёз and relaxes the hfg requirement of the 
output transistor thus producing higher manufac- 
turing yields. 


In order to drive high-fan-out or high-capacity loads, a 
buffer is available which has a modified double-ended 
output. This output has a high-sink-current capability 
when in the ON state and a low-impedance emitter- 
follower output in the OFF state. 


The master-slave flip-flops have AND gate inputs to the 
master section which are controlled by the clock pulse. 
The clock pulse also regulates the state of the coupling 
transistors which connect the master and slave sections. 
The sequence of operation is as follows (see figure C): 


Isolate slave from master 
Enter information from AND gate inputs to master 
Disable AND gate inputs 


ом = 


Transfer information from master to slave. 


Figure C — Flip-Flop Clock Waveform 





The pulse-triggered binary has two 70-pF capacitors in 
the clock line which provide an input-differentiating net- 
work for high-speed clocking applications. 


" SERIES 15830 
SOLID GEIRGUIT SEMICONDUCTOR NETWORKS 





standard line summary 


Input and output pin numbers are shown for reference. For all networks shown, Vc. is pin (14) (unless otherwise noted) 
and GND is pin . See referenced page for complete pin configuration. 


SNI5830 . . . . . . . . SeePage7005 |SNI5831 . . . . . . . . See Page 7007 
SN15832 (Buffer) . . . . . SeePage7009 |SN15 845 . . . . . . . . See Page 7014 
SN15 844 (Power Gate). 22. SeePage7012 |SNI5 848 . . . . . . . . See Page 7019 


LI 


DUAL 4-INPUT NAND/NOR GATES 


SN15 833. . See Page 7011 SN15 846. . See Page 7017 SN15 850. . See Page 7022 
(No Vec Terminal) 


— — — — —À 


QUADRUPLE 2-INPUT 
NAND/NOR GATE 


RESISTOR (CONNECT 


TOV IF USED) 


{resto TIMING 
сс 


NOTE: External capacitance is added between pins (6) . External 


resistance bypasses internal timing resistor if connected from to Voc. 


MONOSTABLE MULTIVIBRATOR TRIPLE 3-INPUT NAND/NOR GATE 





7003 


SERIES 15 830 Б 
SOLID ЕЕ ШЕ" SEMICONDUCTOR NETWORKS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage Veg (See Note 1) . . e... +8V 
Continuous Output Sink Current (SN15 830, №15 831, SN15 845, 5415 `846, SN15 848, SN15 862) . . . 30 тА 
Continuous Output Sink Current (5М15 850, SN15 851) . . . . р А 2-0... .50mA 
Continuous Output Sink Current (5315 832, SNI5844) . . . . . . . . . . . . . . . . . . 150 тА 
Current Out of Input Terminal . . sog od: X dé X wc x Шау ws TOMA 
Current Into Input Terminal (except SN15 850 and SN15 851 r Bin. ) бл Elec AP #5 odes c9 Wes de de usc cue ТПА 
Current Into Input Terminal (SN15 850 and SN15 851 pin ). Gute, E 2. 5тА 
Operating Free-Air Temperature Range (See Note 2)................ 0°C to 75°C 
Storage Temperature Range 0........................ -659С to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. This rating applies for networks operating at Voc = 5 V, all inputs at 5 V, and the following output sink current: 


SN15 8307, 5М15 846, $815 850,5145%2............. 12 mA 
ИТ сласы mu ducum Nias P dS SNO CS 10.5 mÀ 
5455922........... ГОМЕР Conte ae he ж Жн 36 mA 
SNIS BAT a oou o weed SHOES ж-а уй ж Жой Le Os 40 mA 
VII M PD" 16.8 тА 
$N15848.7 o S voe o. ж ers E ore ж 14.6 mÀ 
$8N15851.. ав nom RUE A Aus ev on s 15 mÀ 


T Expander nodes open 


logic definition 
Series 15 830 logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 
LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 

















WEIGHTED VALUES OF INPUT CURRENT REQUIREMENTS 
NETWORK 




















GATES AND 
EXPANDER 









Each Input 
input current requirements 





Weighted values of input current requirements 
reflect worst case conditions for Т, = 09С to 
75°C and Veg = 5 V. Each gate input requires 
that no more than —-1.4 mA flow out of the input 
at a logical O input voltage level; therefore, one 
input load is —1.4 mA maximum. Currents into 






Each Input 
(Synchronous or 
Asynchronous) 
Clock 


Synchronous 





















FLIP-FLOPS 
















: ; e ч Inputs 
the input terminals are specified as positive 
foes 3052 Asynchronous 
values. Arrows on the d-c test circuits indicate and Clock 
the actual direction of current flow. Inputs 












PULSE-TRIGGERED Synchronous or 
BINARY SN15 850 Asynchronous 


MONOSTABLE 
MULTIVIBRATOR |5М15 851 |Each Input 


WEIGHTED VALUES OF FAN-OUT 















































NETWORK OUTPUT LOADS 
5М15 830 
output drive capability SN15 846] Each Output 
SN15 862 
Md: Roig of seen Сан и M 5415 832 | Each Output 
an output to sink current (into the output termina 
under recommended operating conditions and are POWER GATE Each Output 
specified as positive values. Load currents (out А SN15 831 Qor@ 
of the output terminal) are specified as negative FLIP-FLOPS QorQ 
values. Arrows on the d-c test circuits indicate QorQ 





the actual direction of current flow. PULSE-TRIGGERED 
BINARY 


MONOSTABLE 
MULTIVIBRATOR 


SN15 850] QorQ 





SN15 851 | Each Output 
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schematic (each gate) 





© 
OUTPUT 


INPUTS 


GND 
ae Component values shown are nominal 


recommended operating conditions 


Supply Voltage Voc 


Maximum Fan-Out From Each Output . 


electrical characteristics at Vcc = 5 V 


TEST CONDITIONS} 


PARAMETER DUE 
Ун = 09 V, 
T, = 25°C 
Logical 0 output Vi, = 2V, 
Vout(o} voltage (on level) 
Logical 1 output 
Мон) 


voltage (off level) 


Vin = 0.95 V, laa 
= 75°C 


T Expander nodes are open unless otherwise noted: 


sink 


sink 


6 = 1.2.45 





= 12 mA, 


== 12 mA, 





-0.12 mA, 


ТҮРЕ 5М15 830 


DUAL 4-INPUT NAND/NOR GATE 





positive logic 


8 = 9910912913 
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TYPE 5М15 830 
DUAL 4-INPUT NAND/NOR GATE 





electrical characteristics (continued) at Vcc = 5 V (unless otherwise noted) 


% 
PARAMETER BUE TEST CONDITIONS} 


logical 1 output 


voltage (off level) E 
Vinx = 1.8 V, lead = -0.12 mA, 


TA = 25°C 


Vout(t) with low voltage 


at expander input 
node, Vix 


Logical 1 level input 


linji) current 
TA = 75°C 


0.45 V, Ve = 4 V, 


| 25°C and 0?C 
Logical 0 level input 


l'info] current 


i Output reverse 
ou!) current (off level) 


| Short-circuit 
05 output current 


Logical 0 level 
Іссіо) supply current 
(both gates) 
Logical 1 level supply 
їсс) current at maximum 
Vec (both gates) 





switching characteristics, Vcc — 5 V, Ta -- 25°C 


TEST 
PARAMETER LU TEST CONDITIONS; | MIN MAX | UNIT | 
Propagation delay time m u 
їрао) ж logical 0 level Ry = 400 2, €, = 50 pF 
Propagation delay time _ —€—— 
п ^ to logical 1 level Rp oe eee 
| Expander nodes are open unless otherwise noted. 
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TYPE 5М15 831 
FLIP-FLOP WITH SET AND CLEAR 





logic 
TRUTH TABLES 
R-S MODE 






NC — No internal connection 





Indeterminate 


NOTES: 1.1, = bit time before clock pulse. 






positive logic 
Low input to Sp sets Q to logical 1 
2. ta+ = bit time after clock pulse. 


3. X indicates that either a logical 1 or a logical 0 may be 
present. 


4. Logical 1 is more positive than logical 0. 


wm 


. For operation in the J-K mode connect 5, to Q and C to 0. 


recommended operating conditions 
Supply Voltage Vec . ал Ais BS, dp ate а-н ы eet лы d TU BS eS AB Xen SE ee ІЗ 
Maximum Fan-Out Fron Each Output s Qa uo ices yh) ten м s MIT SA Septet BA “Pop бй Ма” eim 


electrical characteristics at Vec = 5 V 


N< 































PARAMETER | FIGURE. TEST CONDITIONS MIN MAX UNIT 

Ves) = 0.95 V, li, = 10.5 mA, 
P as*c 0.45 

logicii O:autput Vos = ТҮ, “gg = 10.5 må, 

Vout(o) voltage on level 10 == 0°C 

tQorQ 

р Vopis) = 0.85 V, link = 10.2 V, 
TA = 75°C 











уу=т?у, V =V, 





Logical 1 output Поза = —0.12 må, T, = 25°C 

ogical 1 outpu E = 

У voltage off level 11 у= 2 У, У, — 12 V, 
out(1) 9 Поза == 70.12 mA,T, = 0°C 










at О ог Q 











MOEqaw voe 
load = —0.12 mA,TA 
V, =139V, ү, 
Поа = —0.12 mA, TA 


ү 512%, 



















Logical 1 output 





У, 
lig = 0.12 mA, T, = 
Vie = 18, vV 






Voup) Voltage off level 
at Q or Q — 

i 

lad = 0.12 mA, T, 


Vis = 1.1 У, Усы) = 0-45 V, 
T, = 25°C 

Vin = V2 V, — Vero = 0.45 V, 
T, = 0°C 

Vin = 0.95 V, Мороу = 0.5 V, 
т, = 75°С 





Logical 0 level clock-input 







> 


forward current 


—2.67 


> 


m 





Logical 1 level clock-input 


№ S 
a о 
о 
о . 
ә © à 
ЕНЕҢ і : і i 3 


Мер = 4 V, A = 25°C and 0°C 


Уср = 4V, TA = 75°C 


reverse current 


ы 

li 
si 
> 
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ТҮРЕ SN15 831 
FLIP-FLOP WITH SET AND CLEAR 





electrical characteristics (continued) at Vcc — 5 V (unless otherwise noted) 


PARAMETER «ТЕНГЕ TEST CONDITIONS MIN MAX | UNIT 
Logical 1 level : i = 4V, Т, = 25°C and 0°C © 5 TN 
һап) synchronous-input current " in = AY, Ty = 75°C 10 BA 





5 














Logical 0 level = 0.45 V, TA = 25°C and 0°С —1.05 mA 


l'info) synchronous-input current 


i Logical 1 level i? 
in(1) asynchronous-input current 


Logical 0 level 
l'info) asynchronous-input current 
lccio) Logical 0 level supply current 19] 


0.5У, T4 = 75°С 


E 7 7 = 2 = т. a т 


259С апа 09С 





















Logical 1 level supply current 





Icct) at maximum Усс 





switching characteristics, Vec = 5 V, Ta = 25°C 


PARAMETER 


Propagation delay time 









TEST CONDITIONS 





FIGURE 






R = 4002 С, = 50 pF 5 75 


to logical 0 level 









Propagation delay time 






tod) to logical 1 level 






schematic 






Lore “ati (Қ 
ШЕ 





Cp Sp 
Vec 
51 (2c, 
52 (4) DIS 
(7) 
СР(2) GND 


7008 





schematic (each gate) 






O 
OUTPUT 


INPUTS 


EXPANDER GND 


NODE 


Component values shown are nominal. 


recommended operating conditions 
Supply Voltage Voc 


Maximum Fan-Out From Each Output . 


electrical characteristics at Vcc = 5 V 


PARAMETER 


Vin = 1.9У, 


TYPE SN15 832 
DUAL 4-INPUT NAND/NOR BUFFER 


б) (9 9 9 @ 60 0) 












OOOO ® ©@® 


GND 


positive logic 


1%2%4%5 8 = 9*10*12*13 





5У 
25 


li = 36 mA, 


TA = 25°C 


Logical O output 
voltage (on level) 


Vin = 2V, 
TA = 0°C 
Vin = 18 V, 


| sink = 36 mA, 


link = 34 mA, 


T, = 75°С 


Vin 

TA 
Logical 1 output 
voltage (off level) 


Vin = 12V, 
TA = 0°C 


l.1 V, 
25°C 


load = -2.5 mA, 


load = -2 mA, 


Vin = 0.95 V, la = —3 тА, 
TA = 75°C 


t Expander nodes are open unless otherwise noted. 





7009 


ТҮРЕ 5М15 832 
DUAL 4-INPUT МАМ” / МОВ BUFFER 


7010 








electrical characteristics (continued) at Vcc — 5 М (unless otherwise noted) 


Logical 1 output 

voltage (off level) 
Vou) with low voltage 

input at expander 


Vinx = 1.8 V, load = -2.5 mA, 
Тл = 25°С 


node, Vix 


Vin = 4У, Th = 25°C and 0°C 
Logical 1 level 
һап) input current Я 
Vin 4У, ТА = 75°C 
Vin = 0.45У, Vp = 4У 
Logical 0 level TA = 25°C and 09С 


l'info] input current Vin = 0.5 V, Үр = 4У, 


| Output reverse 
out(t} current (off level) 


| Short-circuit 
05 output current 


Logical 0 level 
Іссіо) supply current 
(both gates) 
Logical 1 level supply 
lec) current at maximum 
Усс (both gates) 


switching characteristics, Vee = 5 V, Ta = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS? | мм MAX | U 
Propagation delay time = 1500 с —5 " 15 
ао) ю logical 0 level hj c9 жаа; a 













Р tion delay time 
ropagation delay tim R, = 5100, C, = 500 pF 


thd) + logica] 1 level 





+ Expander nodes are open unless otherwise noted. 


TYPE 5М15 833 
DUAL 4-INPUT EXPANDER 





schematic (each expander) 


OUTPUT 


INPUTS 


— —4«— —o GND 
ANODE -TO - 
SUBSTRATE DIODE 


electrical characteristics 


PARAMETER 


Input diode forward voltage 


Input diode reverse current 


Anode-to-substrate 
reverse current 





NC — No internal connection 
positive logic 


4 = 2%3%5%6 11 = 9*10*12*13 








NOTE: A tota! of four expanders may be connected to an expandable gate to provide a fan-in of 20. 


7011 


TYPE 5М15 844 
DUAL 4-INPUT NAND/NOR POWER GATE 





schematic (each gate) 






б) (9 (9 @ @ @ @ 








2.75 KQ 


OUTPUT 
Q 











are С) @ б) б) б) ® СО) 
| GND 
positive logic 
EXPANDER ae еу GND И кт ж зуы 
NODE 6 = 1020405 8 = 9%10%12213 





Component values shown are nominal. 


recommended operating conditions 


supply Voltage Ves = = s oue. ш ууз жу a wm ON RB wea ee ы жы аа PSV 
Maximum Fan-Out From Each Output. . . . . . .. . . . . ww ee 127 


electrical characteristics at Усс — 5 V 


TEST 
PARAMETER _| FIGURE TEST CONDITIONS? 


= 19V, и 40 mA, 





Vin 
T 


д = 25°C 
v Logical O output Vin = 2V, ln = 40 mA, 
out(0) voltage (on level) 


Уш = 18V, 1 = 36 mA, 
a = 75°C 
v Logical 1 output 
out(1} voltage (off level) 





i Logical 1 level input 
іп(1) current 





+ Expander nodes are open unless otherwise noted. 


7012 3 


electrical characteristics (continued) at Vcc — 5 V 


TEST | 
PARAMETER FIGURE 


Logical 0 level input 
current 


Output reverse 
current (off level, 
worst-case voltage 
at any input) 


Output reverse 
current (off level, 
worst-case voltage 
at expander input) 


Logical 0 level 
supply current 
(both gates) 

Logical 1 level 
supply current 


at maximum Voc 
(both gates) 


TYPE 5М15 844 
DUAL 4-INPUT NAND/NOR POWER GATE 


(unless otherwise noted) 


TEST CONDITIONS} 
0.45 V, Ур = 4V, 
25°C and 09С 











switching characteristics, Vcc = 5 V, T, = 25°C 






tpd(o) 


айп) 


to logical 1 level 


PARAMETER 


Propagation delay time 
to logical 0 level 


Propagation delay time 





T Expander nodes are open unless otherwise noted. 









TEST CONDITIONS? | MIN мах 
СЕСЛИ 
БЕСТІ ЖЕКИЕИ 
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TYPE 5М15 845 
FLIP-FLOP WITH SET AND CLEAR 





logic 
TRUTH TABLES 


R-S MODE 


E о 

0 | Qn 

Х | Qn 

O | Qn 

1 0 

1 0 

X 

0 









J-K MODE 








5 
ә 




































1 


0 
X 1 
1 1 Indeterminate 


NOTES: Т. t, == bit time before clock pulse. 


n 





NC — No internal connection 





—>|—|—|о|х|о|ох x 


positive logic 


Low input to Sp sets Q to logical 1 





2. t, 4, — bit time affer clock pulse. 


3. X indicates that either a logica! ! or a logical 0 may be 
present. 


4. Logical 1 is more positive than logical 0. 


5. For operation in the J-K mode connect S, to Q ond C, to Q. 


recommended operating conditions 


Supply Voltage Voc- ж. Оё, xp өң Ui S tee өш : Do ee. cee oat, то 25. 
Maximum Fan-Out From Each Output . ....... ll ee ee 12 


electrical characteristics at Vcc = 5 V (unless otherwise noted) 





Logical 1 output V, = 5Ү, 


Vouti) voltage (off leve!) һа = 70.12 mA, 


at Qor Q 


TEST DE DOLEO 
PARAMETER FIGURE ___ TEST CONDITIONS MIN MAX шыт | 
Vv, = 1.1 V, У, = 1.9 V, 
у, = 5 У, Ьик = 16.8 тА, T, = 25°C а Y 
Logical 0 output 27 у шлу МЕ 
У олно) voltage (on level) and ү. = 5V, ‘ А = M mA, T, = 0°C 0.45 
at Q or Q sg. dioe € lc. MC = A 
у, = 0.95 V, у, =18У, "UNS 
у, = 5уУ, lig 16 mA, Т, = 75°C 
ү 
ү 
М 


mA 

Logical 0 level clock-input 
forward current mA 
-2.67 тА 


Logical 1 level clock-input 


reverse current 





= 
ВЕ 


7014 


ТҮРЕ 5М15 845 
FLIP-FLOP WITH SET AND CLEAR 





electrical characteristics (continued) at Vcc — 5 V (unless otherwise noted) 


TEST 
PARAMETER FIGURE TEST CONDITIONS 


25°C and 0°C 


Logical 1 level 


ШИ synchronous-input current 


Vin = 0.45 М, У, = 4У, 
Logical 0 level Vop = 4V, TA 25°C and 0°C 
lino) synchronous-input current 31 Vi, = 0.5 V, Vy, = 
Ус; = 4V, ТА = 
у = 4V, У; 
Logical 1 level T TA = 25°C and 09С 
п) asynchronous-input current = 5 ү, 
Logical 0 level = 25°C and 0°C 
Tinto) asynchronous-input current 3 ; 759C 
i SV, Vout = 0, 
А 25°C апа 0°C 
los Short-circuit output current 18 
i Vout = 0, 
































lecto) Logical 0 level supply current 














Logical 1 level supply current 


Icct) at maximum Voc 











switching characteristics, Vcc -- 5 V, Ta — 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS rao UNIT 
ns 


Propagation delay time R — 3309 C, — 50 pF 5 75 
!pd(o) to logical O level Ax ‘ ыз i 


Propagation delay time 
to logical 1 level 


teat] 











7015 


ТҮРЕ 5М15 845 





schematic 


FLIP-FLOP WITH SET AND CLEAR 


iem 


er 
Ор 
AES 
ШЕ 

= 


NOTE: Pins (1), (8) , and (i3) —no internal connection. 


7016 


TYPE 5М15 846 


QUADRUPLE 2-INPUT NAND/NOR GATE 





schematic (each gate) 


1.75 ko 


OVec 







6kQ 
OUTPUT 
ә 


INPUTS 


Component values shown are nominal. 


recommended operating conditions 


Supply Voltage Voc 


Maximum Fan-Out From Each Output . 


electrical characteristics at Vece = 5 V 


Logical 0 output 


у 
out(0) voltage (on level) 


logical 1 output 


voltage (off level) 


OGND 


6G @ @ $9 @ @ 














(D C (D (0 ( (0 OD 


GND 






positive logic 


8 — 9*10 





Vin шш 1.9 ү, | k = 12 mA, 


sinl 


li = 12 mA, 











ling = 11.4 mA, 


7017 


ТҮРЕ 5М15 846 
QUADRUPLE 2-INPUT NAND/NOR GATE 





electrical characteristics (continued) at Vcc — 5 V (unless otherwise noted) 


TEST 
PARAMETER FIGURE TEST CONDITIONS 


Logical 1 level input Vin = 4V, ТА = 25°C and 0°C 


in 
Vin = 4V, Ta = 75°С 


Vin = 0.45 V, Ур = 4 V, 

ТА = 25°C and 0°C 

Vout = 0, ТА = 25°C 
7 V out = 0, TA = 0°C 

Vout = 0, Ta = 75°C 
8 









lin) current 












Logical 0 level input 
l'info) current 





Output reverse 
out(1) current (off level) 








| Short-circuit 
os output current 








Logical 0 level 


Іссіо) supply current 
(all gates) 





Logical 1 level supply 


Ісспу current at maximum Voc = 8V, Ta = 25°C 


Усс (all gates) 


switching characteristics, Усс = 5 М, Ta -- 25°C 


PARAMETER EU 
Propagation delay time 
140) to logical 0 level а" 






Propagation delay time 
й 4 3.9 kQ, C, = 


рап) to logical 1 level 


7018 


TYPE SN15 848 


FLIP-FLOP WITH SET AND CLEAR 


logic 


TRUTH TABLES 
R-S MODE 

















Q 





X 
0 
| 


NOTES: 1.t, = bit time before clock pulse. 





2.45) = bit time after clock pulse. 


3. X indicates that either a logical 1 or a logical 0 may be 
present. 


4. Logical 1 is more positive than logical 0. 


5. For operation in the J-K mode connect S, to Q and C, to 0. 


recommended operating conditions 


Supply Voltage Veg. .2............. 
Maximum Fan-Out From Each Output. . . . 


electrical characteristics at Vec = 5 V (unless otherwise noted) 


TEST 
PARAMETER FIGURE 


Logical O output 


V, = 1.9 V, 
lig = 15.4 mA, 
У, = 2 У, 


voltage (on level) 
ly = 15.4 mA 
sink ғ 


at О or Q 


Logical 1 output 
Vout(1) voltage (off level) 
at Qor Q 


Vin = LIV, Уср = 0.45 V, 
TA = 25°C 

Logical 0 level clock-input 

forward current 


Veo = 4V, Yor = 4V, 
ТА = 25°C and 0°C 
Vec = 4 V, Vep == 4У, 


Logical 1 level clock-input 


lcr) veverse current 


NC — No internal connection 






Low input to Sp sets Q to logical 1 












positive logic 


-5V 


ТА 


ТА 


7019 


ТҮРЕ 5М15 848 
FLIP-FLOP WITH SET AND CLEAR 





electrical characteristics (continued) at Vcc = 5 V (unless otherwise noted) 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN 


| Logical 1 level Vin 4У, Тл = 25°C and 0°C 
ting) synchronous-input current Vin = 4Y, ТА 759С i aT р 
Е Уп 045), YV =4V, f "m 
Logical 0 level Vep = 4V, ТА = 25°C and 0°C ' 
lino] synchronous-input current 3 Vin = 0.5 V, Va = 4У, E 
Vep = 4 V, T, = 75°С —0.9 тА 
Vin = 4 V, Үү = 5У, 
Logical 1 level 3 Т, = 25°C and 0°C 5 пА 
Гар) asynchronous-input current Vn =4У, ү, = 5 У, 
TA = 75°С 10 BA 
1 
| 


15 
1 
2 
Logical 0 level Vin = 0.45 V, Т, = 25°C and 0°C -2.1 mA | 
in(0) asynchronous-input current 99 Vin = 0.5 V, TA = 75°C -2 тА | 
У = 5 V, Vos = 0, i 
y Rec E -0.59 -141 | mA 
los Short-circuit output current 18 А 
M gne Von 70. -0.55 1.38 А 
А -1. т 
Т, = 75°C 
Іссіо) Logical 0 leve! supply current 19 Тл = 25°C 15 mA 
Logical 1 level supply current o 
lect -at maximum Vec 20 Voce 80 Та 23976 1/7 m 


switching characteristics, Vcc = 5 V, Ta = 25°C 








| 












































| 

















PARAMETER 


Propagation delay time 


t А 
ра(0) to logical 0 level 


Propagation delay time 
to logical 1 level 








7020 


TYPE SN15 848 
FLIP-FLOP WITH SET AND CLEAR 


Jg 
TRAT 


н. 
Ші 





schematic 


о 
һә 


КОТЕ: Pins (1), 4) and (13) ~no internal connection 


7021 


TYPE 5М15 850 
PULSE-TRIGGERED BINARY 





logic 
TRUTH TABLES 
SYNCHRONOUS 


VET 
OUTPUT 


ASYNCHRONOUS | 


DIRECT 
INPUT OUTPUT 






[Qn | 
[Qn | 
[o 
o | 
o ЕЕ 
ERE 





Indeterminate 


NOTES: 

1. X indicates that either a logical 1 or a logical 0 may be present. 

2. Logical 1 is more positive than logical 0. 

3. Logical states shown for pulse inputs PT, and PT, indicate that a transition to 
that state has just occurred. 

4. Truth tables reflect individual conditions at the inputs. Either direct input may be 
used to inhibit its corresponding pulse input. 





recommended operating conditions 


Supply Voltage Vec d ow ae eed Woo оса Жу X ee as A МА Gee лы ac a et OY 


Maximum Fan-Out From Each Output . . . . . . . ee ee ee ee ee ee n. s. eB 
electrical characteristics at Vcc — 5 V 


TEST 
PARAMETER FIGURE TEST CONDITIONS ЕТЕГІ UNIT 


Vi, = 19 V, duy = 12 mA, 

TA = 25°C 0.45 V 
3 Vin = 2 V, link = 12 mA, ; 

Vin = 1.8 V, link = 11.4 mA, 





















Logical 0 output voltage 
(on level) at О or © 





Vout(0) 









lead = --1.5 mA, 


0.45 
ы Е Г f ЕШ 
Hoad m zi 5 mA, м | 
= 0.95 V, У, = 18V, 
= 5У, ос = —1.5 mA, Тл = 











Logical 1 output voltage 


у 
out!) (оң level) at Q or Ñ 





u 
n 


Vin = 8V, Т, = 25°C and 0°C 


А Pulse-triggered-input 
inPT 


current Vin = 8 V, TA — 75°C 


l. 
in() current at C or S Vn = 05У, T, = 75°C 


4 
1 
== — 350 о 
|. Logical 0 level ag Vin = 0.45 V, T, = 25°C and 07С 
in{0) at Cp or Sp input current Vin = 05У, ТА = 75°C 





m 
mA 


n 

Logical 0 level-input M Vin = 0.45 V, Т, = 25°C and 0°C 
n 
n 














7022 


ТҮРЕ 5М15 850 
PULSE-TRIGGERED BINARY 





electrical characteristics (continued) at Vcc = 5 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS 


Vin 
at Cp or Sp Vin = 4V TA = 75°C 


Vout = 0, TA = 25°C and 0°C 
Var = 0, т, = 75°С 


Short-circuit output 
current 


Output reverse current "en у SECUS 
(off level) out — 4-5 V, A = 25°C and OPC 


Logical 0 level supply current 41 Тл = 25°С 


Logical 1 level supply current 


Current through resistor Rc | 39 Vin = 0, TA = 25°С 








— оке 
at maximum Voc Vcc = 8V, ТА = 25 С 


switching characteristics, Vcc — 5 V, Ta = 25°С 


| PARAMETER | riGURE | — TEST CONDITIONS 
Propagation delay time 

to logical 0 level Ro са MODI BE 
Propagation delay time 

to logical 1 level Risa ймы. coupe TO pF 








schematic 
















Ee 
soa 


70 pF 





РТ; 


7023 


ТҮРЕ SN15 851 
MONOSTABLE MULTIVIBRATOR 





See Note 1) (See Note 2) 


(9 G G (5 @ Q @® 





logic 
me TABLE 






OUTPUT 

















(D (959 (0 () (9 (D 


B (See Note 3) GND 


INHIBIT 








NOTES: a. t, — time before input transition. 
b. t,4, = time affer input transition. 
с. X indicates that either а logical 1 or a logical 0 may be present. 
NOTES: 1. External resistor and capacitor may be used between pins (в), 
, and to control one-shot pulse width. 


2. To use the internal timing resistor, connect pin to pin › 
3. Input sensitivity can be decreased by adding a capacitor from pin 


© to ground. 


recommended operating conditions 


Supply Voltage Voc. . . AR NP 12 МІН Bus МАЛА te ЛЫ ЛЫ Sa oe Oe 
Maximum Fan-Out From Each Output Wo» Ue АЙЫ ЛЫ VAR Ge Se ee a Жу. ee слу н, 22270 
Input Pulse Characteristics: 
Minimum Negative-Going Transition. . . . . . . . . . ee ee s. s. ТМ 
Maximum Input Fall Time Per Volt. . . . . . . . . . . . . 4. 4 lr e o. o. o. n. . 25ns/N 
Maximum Duty Cycle. ioca А ж бш ж ж ыза 6.4 Cie Хе ue Сы ж Об Nes lw ln wes ж n» sons 4096 


electrical characteristics at Vcc — 5 V 








TEST 
PARAMETER FIGURE TEST CONDITIONS} 


Іс, = 15 mA, ТА = 25°C and 0°C 
ТА = 75°C 
Logical 1 output Тл = 25°C апа 0°C 
voltage (off level) = -0.18 mA, Т, = 75°C 
= 4V, TA = 25°C and 0°C 
T 
V 








Logical O output sink — 








voltage (on level) lim == 14.5 mA, 
load = -0.18 тА, 

















Logical 1 level 





input current : 4 V, A= 75°C 
V,=A4V, 


2 
ТА = 25°C and 0°C 





Logical 0 level 





input current у = 4, У, 
TA = 75°C 





TExpander node is open unless otherwise noted, 
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ТҮРЕ 5М15 851 
MONOSTABLE MULTIVIBRATOR 





electrical characteristics (continued) at Усс -- 5 V (unless otherwise noted) 












PARAMETER TEST CONDITIONS} 





Current through internal 


timing resistor Ry 








Short circuit current = 25°C and 0°C 


at expander node or pin (1) 
Supply current 














TEST 
PARAMETER FIGURE 








Propagation delay 
рацо) time to logical 0 level 





t 3 А 
pd(1) time to logical 1 level 


tp — Pulse width 











T Expander nodes are open unless otherwise noted. 


(See Note 1) 
schematic External 


Resistor 


External 
Capacitor 










Internal 
Timing 
Resistor 


(See Note 2) 


OUTPUT( 1) 


EXPANDER 
INPUT 9 


A 
ns] 


в (4) 


(See Note 3) GND 


NOTES: 1. External resistor and capacitor may be used (as indicated above) between pins 2 (1) , and to contro! one-shot pulse width. 
2. To use the internal timing resistor, connect pin to pin (14) . 


3. Input sensitivity can be decreased by adding a capacitor from рїп(( 5) to ground. 


7025 


TYPE 5М15 862 
TRIPLE 3-INPUT NAND/NOR GATE 





schematic (each gate) 
1.75 ко Vee 






OUTPUT 


INPUTS 


. GND 
Component values shown are nominal. Ф 


recommended operating conditions 


Supply Voltage Voc 


Maximum Fan-Out From Each Output . 


electrical characteristics at Vcc — 5 V 


TEST 
FIGURE 


PARAMETER 


(0 (9 9 (9 @ OO 







(D (D (0 (0 ( (0 OD 


GND 


positive logic 


8 — 9*10*11 12 = 1:2*:13 





CONDITIONS 





Logical O output 
voltage (on level) 





hi = 12 mA, 


li 12.тА, 





Logical 1 output 
voltage (off level) 


7026 





lik = 11.4 mA, 


electrical characteristics (continued) at Vcc = 5 V (unless otherwise noted) 


switching characteristics, Vcc 


PARAMETER 


Logical 1 level input 
current 


Logical 0 level input 
current 


Output reverse 
current (off level) 


Short-circuit 
output current 


Logical 0 level 
supply current 
(all gates) 


Logical 1 level supply 
current at maximum 


А Vec (all gates) 


ТҮРЕ 5М15 862 
TRIPLE 3-INPUT МАМ / МОВ GATE 


eee a 
= 0.45 У, Ур = 4V, 
= 25°C and 0°C 


„ = 05V, Vp = 4V, 
‚ = 75°С 
Vat = 5У, Тл = 25°C 


ы, 


= 5 V, Ta = 25°С 


TEST 
PARAMETER FIGURE 


tedio) 


fpd(1] 


Propagation delay time 


to logical O level 


Propagation delay time 


to logical 1 level 








TEST CONDITIONS 
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SERIES 15 830 : | 
SOLED CERCUFL™ SEMICONDUCTOR NETWORKS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t 


SN15 830, SN15 832, SN15 844, 5М15 830, SN15 832, 5М15 846, and 5М15 862 
5М15 846, and 5М15 862 | 


Усс 


1. Each input is tested separately. 


SN15 830 and 5М15 832 | $М15 830, SN15 832, SN15 844, 
SN15 846, and SN15 862 


1. Each input is tested separately. 


FIGURE 3 — Va FIGURE 4 — linn) 


SN15 830, SN15 832, SN15 844, SN15 830, 5М15 832, 5М15 846, and SN15 862 
SN15 846, and 5М15 862 


Мс 
“с 


lin(o) 


1. Each input is tested separately. 


FIGURE 5-1,6) FIGURE 6 — Іт 





Т Arrows indicate actual direction of current flow. 
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aue SERIES 15 830 
| SOLED ОЕЕСОШЕТ” SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


5М15 830, SN15 832, SN15 846, and SN15862 |5М15 830, SN15 832, SN15 844,5М15 846,and 5М15 862 


SN15 831 
OPEN 


Vi 


V2 


CLOCK INPUT 


CLOCK INPUT 
VOLTAGE 


WAVEFORM | 
Қ Ф----МОМЕМТАКҮ GND RELEASE 


Output Q is tested by applying V4 to S, and 5, simultane- 
ously, applying V, to C, and C, individually, and loading Q. 
Output Q is tested by applying V, to C, and C, simultane- 
ously, applying V, to 5, and 5, individually, and loading 0. 
Momentary ground is applied to output being tested. 

i FIGURE 11 — V, 


F Arrows indicate actual direction of current flow. 





SN15 831 
OPEN 


CLOCK INPUT 3v 
VOLTAGE lat ——— SENSE TIME ----> 


WAVEFORM | | = = Vcr(s) 
|4З--- MOMENTARY GND RELEASE 


1. Output Q is tested by grounding 5, and applying a momen- 
tary ground to Q. I... is driven into Q. 
Output Q is tested by grounding C, and applying а momen- 


tary ground to Q. linę is driven into Q. 


FIGURE 10 — У.о 
5М15 831, 5М15 845, and SN15 848 


CLOCK INPUT: 2: 
VOLTAGE | -З----5ЕҺ5Е ТІМЕ----- 
WAVEFORM ------0 


1. Output Q is tested by grounding 5, and S5, applying V4 to 


Cp and V, fo Sp: and loading Q. 
. Output Q is tested by grounding C, and C,, applying V, to 
Sp and V, to Cp, and loading 0. 
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SERIES 15 830 


SOLID QERQUIIT SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


t 


d-c test circuits' (continued) 


SN15 831 


CLOCK 
INPUT 


CLOCK INPUT - 
VOLTAGE la—— SENSE ТІМЕ- — > 
WAVEFORM 2 


1. Vin is applied to each input separately. 


FIGURE 13 — 1.5, 


SN15 831, SN15 845 and 5М15 848 


. Vi, is applied to each input separately. 


FIGURE 15 — li 


SN15 831 


CLOCK 
INPUT 


CLOCK INPUT = 
VOLTAGE | mE 
Wicca |4----5ЕҺ5Е TIME — — Ба А 


1. Cg input diode is tested by grounding S, and S, and 
applying Vi, to Cp 


. Sp input diode is tested by grounding C, and C, and 
applying Vi. to Sp 


FIGURE 17 — I; 


T Arrows indicate actual direction of current flow. 
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SN15 831 


1. Vin is applied to each input separately. 
FIGURE 16 — linio) 


SN15 831 (li) SN15 845 and 5М15 848 (los) 


CLOCK INPUT - 3У 
VOLTAGE lire los only — See Notes 3 and 4) 
== — aw 0 


WAVEFORM 

- Logical 0 level input current at Cp is tested with Sp, 5,, and Q grounded 
and CP open. 

‚ Logical 0 level input current at Sp is tested with Cy, C,,and Q grounded 
and CP open. 

. Short-circuit output current at Q is tested by applying Vi, 1o Cp and Sp, 
grounding С, and C,, and applying clock input. 

. Shori-circuit output current at Q is tested by applying V;, to Cp and Sp, 
grounding 5, and 5,, and applying clock input. 


FIGURE 18-1.) and los 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 831, SN15 845, and 5М15 848 SN15 831, 5М15 845, and SN15 848 


Усс Усс 
(2 ө 


FIGURE 19 — їсс 


SN15 833 


lout 
OPEN 
Ve 


1. Each input is tested separately. 1. Each input is tested separately. 


FIGURE 21--У; FIGURE 22 — li. 


SN15 833 5М15 844 


FIGURE 23 — lu, FIGURE 24 — V. 





+ Arrows indicate actual direction of current flow. 
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SERIES 15 830 
SOLED GIRGULE® SEMICONDUCTOR NETWORKS 
к=» эре кг с арс = ЕЕ ЕЕЕ eg е re ы а = ee eee ee ee E CN 
| PARAMETER MEASUREMENT INFORMATION 


d-c test circuits 1 (continued) 


SN15 844 SN15 844 


Vcc 


1. Each input is tested separately. 


SN15 845 and 5М15 848 


CLOCK INPUT - CLOCK INPUT - 

VOLTAGE Ш--- SENSE TIME — = =» VOLTAGE lag—— SENSETIME —-—- 

WAVEFORM E.A. =e WAVEFORM Lb sense time ---0 
1. Inputs C, and С, are tested separately, 1. Inputs S, and S, are tested separately. 


SN15 845 and SN15 848 SN15 845 and SN15 848 


Т. Vin is applied to Sp ог Cr separately. 1. Ground is applied separately to C,,C, and Sp or to 54,5, and Ср. 





Arrows indicate actual direction of current flow. 
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SERIES 15 830 


SOLED CIRGUWLL® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


5М15845 and 5М15 848 


1. Each synchronous input is tested separately by applying V; to input under 
test and V, to the remaining gate input. 


FIGURE 31 — lino 


5М15 845 and 5М15 848 


Vee 
(2 


1. Ср is tested with 5, апа 5, grounded. 
2. Sp is tested with С, and С, grounded. 


FIGURE 33 — 1, 


SN15 850 


1 
|6- SENSE TIME —-——- 
1 


10% 
i 0 
-ы М-!0 < 50 ns 


1. Output Q is tested by applying V} to C, V, to 5, V, to Cp and Sp, and 
loading Q. 

2. Output Q is tested by applying V, to S, V, to C, V} to Cp and Sp, and 
loading Q. 


FIGURE 35 — V, 


TArrows indicate actual direction of current flow. 





SN15 845 and SN15 848 


CLOCK INPUT - 
VOLTAGE s 
WAVEFORM |4---- SENSE ENGS т 


1. Cp input diode is tested by grounding 5, and $,, and by applying V, to 
Sp and Vin to Cp. 
2. Sp input diode is tested by grounding C, and С, and by applying У, to 
Cp and Vi, to Sp. 
FIGURE 32 — lina) 


SN15 850 


Vcc 
LJ 


1. Output Q is tested by grounding C and Cp, applying Vin 19 Sp, and load- 
ing Q. 
2. Output Q is tested by grounding S and Sp, applying Үп to Cp, and load- 
ing Q. 
FIGURE 34 — Моно) 


1. Input PT, is tested by grounding S and applying У, to PT. 
2. Input РТ, is tested by grounding С and applying Vin to РТ). 
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SERIES 15 830 2 
SOLED GIRGULIT SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 
t 


d-c test circuits! (continued) 


SN15 850 SN15 850 


9096 
l t 
Vin pt WAVEFORM | 109, M— SENSE TIME —--- 


1 0 


1. Each asynchronous input is tested separately. 
1. Each input is tested separately with all other inputs open-circuited. 2. When testing Cp ground 5 and apply У, ьт to PT3- 
3. When testing Sp ground С and apply V; ът to PT,. 


FIGURE 37 — lino) FIGURE 38 — lin) 
SN15 850 SN15 850 
F INTERNAL? 
Vee | RESISTORS | 


1. When testing output Q ground Sp. 
1. Each resistor is tested separately. А 2. When testing output Q ground (p. 
FIGURE 39 — Ipc FIGURE 40 — lo, and Шш, 


SN15 850 SN15 850 


FIGURE 41 — Icio) 7 FIGURE 42-1ссі) 





+ Arrows indicate actual direction of current flow. 
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SERIES 15 830 


SOLID GERGUFF® SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 851 


1. Output 0 is tested by applying ground separately to pins (5) and and 
loading output 0. 


2. Output 1 is tested by applying 5 V to р (9) and loading output 1. 


FIGURE 43 — Уо 


SN15 851 


Усс 


0 


1. Each input is tested separately. 


SN15 851 


FIGURE 47 — igr 


TArrows indicate actual direction of current flow. 





SN15 851 


1. Output 0 is tested by applying 5 V to pin(9) and loading output 0. 
2. Output 1 is tested by applying ground to pin and loading output 1. 


FIGURE 44-У, 


SN15 851 


Vec 
OPEN 9 


1. Each input is tested separately by applying V, to input under test and 
V, to the other input. 


SN15 851 


FIGURE 48 — | 


7035 


SERIES 15830 
SOLED СОЕЕОШЕЗ” SEMICONDUCTOR NETWORKS 





PARAMETER ‘MEASUREMENT INFORMATION 


d-c test circuits! (continued) 


SN15 851 SN15 851 


Vcc 





FIGURE 49 — Icc FIGURE 50 — сс, 


TArrows indicate actual direction of current flow. 
switching characteristics 


SN15 830, SN15 832, 5М15 844, SN15 846, and 5М15 862 
VccQ OUTPUTO 


2kQ 
(See Note 6) 


( See Note 
PULSE 4) 
GENERATOR } 


(See Note 3) Ve (total) 


(See Note 2) 
T 20 pF 


TEST CIRCUIT 


1.3 V 


| 
| 
| 
= 


OUTPUT 


VOLTAGE WAVEFORMS 


. Each gate is tested separately. 
‚ All diodes are 1N916. Use sufficient 1N916 diodes to make Ve¢ozayy — 1.9 V to 2.5 V at 2 mA of current. 
. The generator has the following characteristics: 
Vout = 3 V, 1. < Wns, tg < 15 ns, tp = 300 ns, PRR = 1 MHz, Zout = 50 Q. 
. The driving network is of the same type as the gate under test. 
5. Voltage values are with respect to network ground terminal. 


. When testing the SN15 844, connect the 2-k resistor as shown, omit all diodes, and connect resistor R, to capacitor C, and output. 


FIGURE 51 — GATE PROPAGATION DELAY 
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5 SERIES 15 830 
SOLID ОЕНФОШЕШ SEMICONDUCTOR NETWORKS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


SN15 831, SN15 845, and SN15 848 


OUTPUT 


(See Note 2) 


mI 


t Vt (total) 
(See Note 2) 


Y^ 


TEST CIRCUIT 


І 
Е 8- 'а(1) 
| 
l І 
! 


OUTPUT 1.5 V 


VOLTAGE WAVEFORMS 


NOTES: 1. The generator has the following characteristics: 
Vost = 3 V, 1, < 15 ms, te < 15 ns, „= 300 ns, PRR = | MHz, 2,4, == 500. 
2. МІ diodes аге 1N916. Use sufficient 18916 diodes to make Vr(total) = 1.9 V to 2.5 V at 2 mA of current. 
3. Voltage values are with respect to network ground terminal. 


4. Test circuit shows loading when output Q is tested. When output Q is tested, loading is interchanged as indicated by the dotted lines. 


FIGURE 52 — FLIP-FLOP PROPAGATION DELAY 





7037 


SERIES 15830 & 
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switching characteristics (continued) 


SN15 850 


OUTPUT 


PULSE TA 
GENERATOR FK. VF (total) 


(See Note 1 (See 
Note 2) 


--ғ-- 


Ve (total) 
(See Note 2) 
anal, eee 


TEST CIRCUIT 


| 
кас {#— 'oa(1) 
| 
1 
| 


OUTPUT 1.5У 


VOLTAGE WAVEFORMS 


. The generator has the following characteristics: 
Vout = 3 У, 1. < 15 п, te < 15 os, ыт 300 ns, PRR = 1 MHz, Zu, = 500. 
. All diodes are 1N916. Use sufficient 10916 diodes to make Vr(total) = 1.9 V to 2.5 V at 2 mA of current. 
. Voltage values are with respect to network ground terminal. 
. Test circuit shows loading when output! Q is tested. When output Q is tested, loading is interchanged as indicated by the dotted lines. 


FIGURE 53 — PULSE-TRIGGERED BINARY PROPAGATION DELAY 
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5 SERIES 15 830 
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switching characteristics (continued) 
SN15 851 


Vcc OUTPUT 1 OUTPUT 0 


V | 


І F (total) 
l (See Note 2) 


= 


OUTPUT 1 


hte ae Cees 


tp c 


VOLTAGE WAVEFORMS 


NOTES: 1. The generator has the following characteristics: 
У оеп = 3V,t, = Wns, t, = 15 ns, ыт 300 ns, PRR = 1 MHz, 20 = 500. 
2. All diodes are 1N916. Use sufficient 1N916 diodes to make Урок = 1.9 V to 2.5 V а! 2 mA of current. 


3. Voltage values are with respect to network ground terminal. 


FIGURE 54 — MONOSTABLE MULTIVIBRATOR PROPAGATION DELAY AND PULSE WIDTH 
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SERIES 15 830 
SOLID CLERCULLT: SEMICONDUCTOR NETWORKS! 


Wa a e Sane аа с L MODEM EMI 
MECHANICAL DATA 


general 


leads 


insulator 


SOLID CIRCUIT semiconductor networks 


are. metallic and are insulated from leads and circuit. 


mounted in a glass-to-metal hermetically sealed, All Series 15 830 networks are available with 


welded package. Package body and leads are 


formed leads, insulator attached, and/or mounted 


gold-plated Е-15{ glass-sealing alloy. Approxi- in a Mech-Pak carrier. 
mate weight is 0.1 gram. All external surfaces are 


OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE 
(0,0,00,000, 0.050 


0.035 і 
0.013 
0.175 REF. 
‘ қ ШЕ ' DATE 
+ LÀ (ҚА TAI 9035 
©: 0.220 


0.5 0.250 


10 
0.490 | 
(See Note е) 


0.250 REF, 
(See Note e) 


SIDE VIEWS 


Falls within TO-84 dimensions 


Gold-plated Е-15{ leads require no addi- 
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard 
lead length is 0.175 inch. Networks can be 
removed from Mech-Pak carriers with lead 
lengths up to 0.175 inch. 


An insulator, secured to the back surface of 
the package, permits mounting networks on 
circuit boards which have conductors passing 
beneath the package. The insulator is 0.0025 
inch thick and has an insulation resistance 
of greater than 10 megohms at 25?C. 


mech-pak carrier 


ordering 


The Mech-Pak carrier facilitates handling the 
network, and is compatible with automatic 
equipment used for testing and assembly. 
The carrier is particularly appropriate for 
mechanized assembly operations and will 
withstand temperatures of 125°C for in- 
definite periods. 


instructions 


Variations in mechanical configuration of 
semiconductor networks are identified by 
suffix numbers shown in a table at the right. 


` FPatented by Texas Instruments 


0.050 


NOTES: a. All dimensions in inches. 
b. All decimals :-0.005 except os noted. 
. lead spacing tolerance із 20.015 at extremities and 
0.005 at package, nonaccumulative. 
. Lead centerlines are located within +0.005 of their 
true positions relative to body centerlines. 
. Not applicable in Mech-Pok carrier. 
. Symbolization denotes orientation of package. 





FORMED LEADS 
0.004 R [t 0.250 MAX. E 
Typical \ r Neto 59 
ғ 
0.500 > 0.010 (МОТЕ В) 


NOTES: a. All dimensions іп inches. 
b. Not applicable in Mech-Pak Carrier. 


с. Measured from center of lead to bottom of package where lead 
emerges from body. 


MECH-PAK DIMENSIONS 
-- 


0,490 
0.825 
0.047 DIA THRU 
0.060 DIA x 45° COUNTERSINK 
BOTH SIDES 


NOTES: 1. АП dimensions are nominal in inches unless otherwise specified. 
2. Overall thickness is 0.175 and nestled height is 0.150 each. 


BN NO MECH-PAK MECH-PAK 
CARRIER 
| Formed Leads — | No [Ne | Yes | 


Ordering 
Suffix 





+F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53%, iron, 29%, nickel, ond 17% cobalt. 
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SERIES 15 830N 
SOLID CLMCULL™ SEMICONDUCTOR NETWORKS! 





DIODE-TRANSISTOR-LOGIC SEMICONDUCTOR NETWORKS 
IN 
MOLDED PLUG-IN PACKAGES 


description 


Series 15 830N consists of the Series 15 830 general-purpose DTL circuits mounted within a 14-pin plastic 
package and characterized for operation over the temperature range of 0°C to 75°C. 


features 


LOW SYSTEM COST 

ө multifunction gates offering low cost per logic function 

ө electrically designed specifically for monolithic integrated-circuit technology 
ө plug-in configuration ideal for flow-soldering techniques 

@ pins on 100-mil grid spacings for industrial-type circuit-boards 


PERFORMANCE 

ө high speed 

ө high d-c noise margins 
ө low power dissipation 
ө good fan-out capability 


EASE OF DESIGN 

ө familiar logic configuration (DTL) 

ө single-ended output — dot-OR logic 

@ complete family for design flexibility 
ө single power supply 


specifications, logic symbols and terminal designations 


Schematic diagrams, fan-out rules, maximum ratings, and electrical characteristics for Series 15 830N net- 
works are identical to those of the corresponding Series 15 830 type numbers except for maximum propa- 
gation delay times. Terminal designations for the Series 15 830N networks are shown in this data sheet. 


mechanical data 


Series 15 830N networks are mounted on a 14-lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperatures with no deformation, and circuit performance char- 
acteristics remain stable when operated in high-humidity conditions. 


NOTES: A. The true-position pin spacing is 0.100 between cen- 


terlines. Each pin centerline is located within 20.010 0.770 MAX 


of its true longitudinal position relative to pins © (3 (3 (9 6) © 


and 
B. All dimensions in inches unless otherwise noted. 
0.093 R (NOMINAL) 
0.110 (NOMINAL) 


0.250 + 0.010 2020000 ОЈО) 


0.080 (NOMINAL) 
0.060 0.005 
0.020 MIN 


0.030 (NOMINAL) 0.200 МАХ ў 
ze — SEATING PLANE 


0.033 MIN 
0.125 MIN y E» PLACES) 
0.011 + 0.003 l 0.018 = 0.003 


(14 PLACES) (14 PLACES) 





Fe 
РІМ SPACING 
SEE NOTE A 





TPatented by Texas Instruments 
Maximum fodi and todo for Series 15 830N are 5 ns higher than for Series 15 830. The increase in the typica! or median value is negligible. 
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SERIES 15 830N 


SOLID ОЕЕСОШЕТ” SEMICONDUCTOR NETWORKS 





5М15 831N, 5М15 845М, SN15 848N 
MASTER-SLAVE FLIP-FLOPS 


positive logic 


Low input to Sp sets Q to logical 1 





TRUTH TABLES 
R-S MODE 









J-K MODE 
_һ_ [| м 














+1 


ЕЕЕЕСЕЕЕЕ5 
Essex 
ECEEECEDES 
555244440 





Indeterminate 


NOTES: 1.1, = bit time before clock pulse. 
2.1544 == bit time after clock pulse. 


3. X indicates that either a logical 1 or a logical 0 may be 
present. 


4. Logical 1 is more positive than logical 0. 


5. For operation in the J-K mode connect 5, to Q, and C, to 0. 


SN15 850N 


PULSE-TRIGGERED BINARY 


TOP VIEW 
Sp NC С 


PT, РТ; GND 


positive logic 


See asynchronous truth table 
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| SYNCHRONOUS 





TRUTH TABLES 





ASYNCHRONOUS 


DIRECT 
INPUT | OUTPUT 
IQ 


е 


[Qn | 
Ug 
o | 
um 
















NOTES: 


1. X indicates that either a logical 1 or a logical 0 may be present. 

2. Logical 1 is more positive than logical 0. 

3. Logical states shown for pulse inputs PT, and PT, indicate that a transition to 
that state has just occurred. 

4. Truth tables reflect individual conditions at the inputs. Either direct input may be 
used to inhibit its corresponding pulse input. 


| ^ SERIES 15 830N 
SOLID QIIRQUITP SEMICONDUCTOR NETWORKS 








SN15 830N, 5М15 832М (BUFFER), 5М15 844N (POWER) SN15 833N 
DUAL 4-INPUT NAND/NOR GATES DUAL 4-INPUT EXPANDER 
T 


TOP VIEW 
2C 2X 2B 2A 





SN15 846N SN15 862N 
QUADRUPLE 2-INPUT NAND/NOR GATE TRIPLE 3-INPUT NAND/NOR GATE 


TOP VIEW TOP VIEW 
Мс 48 4Ү 38 ЗА 1Y 3С ЗВ 


2С 2Y GND 


positive logic 


Y = ABC 
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SERIES 15 830N 
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SN15 85IN 
MONOSTABLE MULTIVIBRATOR 


TOP VIEW 
See Note 1 


NOTES: 1. Refer to the schematic diagram for using pins 
(9), 69, and a to control one-shot pulse width. 
2. Input sensitivity can be decreased by adding a 
capacitor from pin ® to ground. 
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SOLID CIRCUIT 
SEMICONDUCTOR NETWORKS} 


SERIES 72 SEMICONDUCTOR-NETWORK GENERAL-PURPOSE AMPLIFIER i 
for application as 2 
e Comparator e Level Detector j 

e Differential Amplifier e Voltage Regulator 


description 


The SN723, offering differential inputs and differential emitter- 
follower outputs, incorporates a resistance network in the emitters 
of the input stage to facilitate gain adjustment. From the wide 
range of total resistance available, a particular value may be 


selected by connecting the resistor-network pins in a configuration GAIN- 
р ; 3 : В A Сын CONTROL OUTPUTS 
which produces the desired gain. Maximum-gain configuration is NETWORK 
with pin © shorted to pin ©. 
INPUT 2 
The SN723, one of Texas Instruments Series 72 catalog line of GROUND 
(COMMON) 


linear integrated circuits, offers higher reliability, lower cost, 
smaller size, and lower weight than equivalent discrete-compo- 
nent circuits. Each Series 72 device is a monolithic semiconductor 
structure comprising diffused resistors and both n-p-n and p-n-p 
transistors. 


TYPE SN723 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





e Military & Industrial Control Systems е Analog-to-Digital Converters е Analog Computers 


INPUT 1 





V Y 
54 FREQUENCY COMPENSATION 


NOTE: Component values shown are nominal. 


SCHEMATIC DIAGRAM 


9961 HOUVW “262899 5-14 "ОМ NIL3TING 


mechanical data ORDERING INSTRUCTIONS 


Гб MECIKPAKCIRRIER[ WECICPIK CARRER 
Nat Applicable 
Formed Leads | Ho | 

insulators | Wo | Yes 


Ordering 
Suffix 










The SN723 is mounted in a glass-to-metal hermetically sealed 
welded package meeting TO-84. Leads are gold-plated Ғ.153 
glass-sealing alloy. Approximate weight is 0.1 gram. All external 
surfaces are metallic and are insulated from leads and circuit. 
The SN723 is available with formed leads, insulator attached, 
and/or mounted in a Mech-Pak carrier. See Ordering Instructions. 


~< 
[1:4 
e 
-< 
со 
о 





OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE 
MOOOOOOO 


0.050 


0.175 REF. $ 
0.165 MIN. 4 


en- pen- 
Vos Output GND v Ной 
(See Note е) 


ce Output 


П 0.013 
TA 595 GO G GO G o0 


0.510 0.250 
0.490 | 0.220 


(See ‘Note e) 


0.250 REF. 
(See Note e) 


ПРЕ ee 


“ef 5905 


SIDE VIEWS 


0.005 MAX GLASS 
14 PLACES 


0.250 


O@OOOOO® 


Falls within ТО-84 dimensions 


NOTES: a. All dimensions in inches. 
b. All decimals +0.005 except os noted. 
. Lead spacing tolerance is 0.015 ot extremities and 
0.005 at package, nonaccumulative. 
. Lead centerlines are located within 20.005 of their 
true positions relative to body centerlines. 
. Not applicable in Mech-Pak carrier. 
. Symbolization denotes orientation of package. 





TPatented by Texas Instruments. 
ДЕ-15 is the ASTM designation for ап iron-nickel-cobalt alloy containing nominally 53% iron, 24% nickel, and 17% cobalt. 
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TYPE SN723 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 


a 20. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltages (See Note 1): Ус 2............................ IBV 

Усс? . . . . . . . . . . . . . . . . . . . . . . . . . . . . —15 V 
Differential Input Voltage ............................... ву 
Input Voltage (Either Input, See Note 1). . . . . . . . 4... 4 4 l.l. o... l.c... ENV 


Duration of Short-Circuit Output Сотен....2................. ....... 5s 
Continuous Total Power Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) . . . . . . . . . .300mW 
Operating Free-Air Temperature Range . . . . . .. . 4... 4... r4... .. . . — O?C to 70?C 


Storage Temperature Range . . . . . . . . 4 ................. .—659C to 150°C 
NOTES: 1. These voltage values are with respect to network ground. 
2. Derate linearly to 220 mW at 70°C free-air temperature at the rate of 1.8 mW/deg. 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS$ MIN TYP MAX 


Mp, Differential-input offset voltage 












= 
< 
е 
Ф 

a 


Differential-input offset voltage 720 o 
OVDI temperature coefficient ТА 7099 Дайы 


Усмо Common-mode output offset voltage 
Input current 


lin 
іы Differential-input offset current 





ojl S 
alo 
" 


о 














Differential output, # = 1 ke/s 


Differential output, f = 1 kc/s, 
TA — 0°C to 70°C 


f = 1 kc/s, Т, = 0°C to 70°C 


f = 1 kc/s, pins (1) and (4) open 


f = 1 kc/s, ріп @ shorted to pin б), 
ріп © open ' 


= 1ke/s, ріп (2) shorted to pin ©, 
pins (1) and © open 
f = 1 ke/s, pin © shorted to pin (5), 
pins (1) and (5) open 
f = 1 kc/s, ріп @ shorted to pin (%), 
ріп (7) open 
[BW Seddhcsdd | 
Zout Output impedance f = 1 Кс/5 
Pr 
SUnless otherwise noted, test conditions are: 
Үссі = +12 V, Voce, = —12 V, Vp, applied, no external loading; pin (1) grounded, ріп (1) shorted to ріп © , and pins (7), (з), (5) , (and (3) open. 






Vom Maximum peak-to-peak output voltage 


Усмім Maximum common-mode input voltage 









8 













Ayp Differential voltage gain 








5 










3 





Total power dissipation 





letter symbol and parameter definitions 


Уы That d-c voltage which must Бе applied between the input terminals to obtain zero-differential-output voltage. The 
application of this voltage balances the amplifier. 

Vemo That d-c voltage level which exists between either output terminal and ground when the outputs are balanced. 

lin The current into either input of the amplifier. 

Ib} The difference in the currents into the two input terminals when the output is balanced. 

Vom The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced. 

Усмім Тһе maximum common-mode voltage that can be impressed оп the input terminals while maintaining differential 
operation. : 

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain. 

BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. 

Zin The impedance between either input terminal and ground with the other input terminal a-c grounded and the output 
balanced. 

Zout The impedance between the output terminal and ground when the output is balanced. 


a 
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TYPE SN723 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICSS 











INPUT CURRENT MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
% FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
T Differential Output 
5 f=1ke/s 
5 
i $ 
` і 
| 5 
9 Г 
5 t 
= 4 5 
| а 
E 5 
~ E 
2 8 
= 
| 
= 
0 9 
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 
TA — Ғгее-Аіг Temperature — °C Ta — Free~Air Temperature — °C 
FIGURE 1 FIGURE 2 
SINGLE-ENDED VOLTAGE GAIN | DIFFERENTIAL VOLTAGE GAIN 
vs 
m FREQUENCY SUPPLY VOLTAGE 
Ў Hee ІН 
КЕ ТГ 
5 Ser HH ІШ 
l o 5 
з ТШШ MN УШ Lil] 8 
o sof TIP ШШ IH 8 
2 Con CRINE DIC Con 5 
> ӘБІШ ШШ МШШ LI = 
3 et ШАШ ЩЩ ж 
S ЕЕЕ 5 
э Lil Ld INL 8 
2 „ШШ ШШ |Р ШШ A 
A ГЕЙ 2 
> 





ШШ PITTA TT 
ШШ ШҮ 
ПШ TUT ООД МШШ 


10 kc/s 100 kc /s 1 Mc/s 10 Mc/s 100 Mc/s 6 
f — Frequency Supply Voltage — V 






FIGURE 3 FIGURE 4 


SUnless otherwise noted, test conditions are: 
Voc: = +12 ү, Yoo. = = —M V, Vp, applied, no external Ibading; pin grounded, pinCDshorted to pin®), and pins@,@, ®,Dand ореп. 
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TYPE SN723 


GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS$ 


DIFFERENTIAL VOLTAGE GAIN 
vs 


FREE-AIR TEMPERATURE 


5000 


> 
© 
e 
о 








INPUT IMPEDANCE 
vs 


FREE-AIR TEMPERATURE 


20 





S с 
9 х 15 
о | 
о 
o Ф 
= о 
2 3000 8 
= Ф 
i y 
= £ 10 
o - 
5 à 
= 2000 = 
a 
| | 
m © 
> N 
= 5 
1000 
0 0 
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 
ТА — Free-Air Temperature — °C TA — Free-Air Temperature — °C 
FIGURE 5 FIGURE 6 
OUTPUT IMPEDANCE TOTAL POWER DISSIPATION 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
400 125 
z 
c = 100 
| 300 | 
9 5 
с 4 
5 o 
3 2 75 
e Е 
= 200 
© 2 50 
о 
| 5 
А - 
2 100 | 
m де; 39% 
0 0 
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 
TA — Free-Air Temperature — °C TA — Free-Air Temperature — °C 
FIGURE 7 FIGURE 8 
SUnless otherwise noted, test conditions are: 
Үссі = +12 V, Voc, = —12 V, Vp, applied, no external loading, pin (11) grounded, pin (Т) shorted to ріп (6), and pins (2), (3), CS), 9) and (3) open. 
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


SOLED Crreurr ТҮРЕ SN7231L 
SEMICONDUCTOR NETWORKS] GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 


SERIES 72 SEMICONDUCTOR-NETWORK GENERAL-PURPOSE AMPLIFIER 
for application as 


e Comparator e Level Detector 
e Differential Amplifier e Voltage Regulator 
e Military & Industrial Control Systems  Analog-to-Digital Converters ө Analog Computers 


description 


The SN7231L offers differential inputs and differential emitter- 
follower outputs. Two stages of differential amplification are 
used to provide high gain at frequencies up to 1 MHz. A high pon 
degree of component matching, which assures stable operation INPUT 1(4) 

over the temperature range of 0°C to 70°C, is achieved by the 
monolithic construction. (1) outrun 


The SN7231L, one of Texas Instruments Series 72 catalog line of 
linear integrated circuits, offers higher reliability, lower cost, 





smaller size, and lower weight than equivalent discrete-compo- ue O 
nent circuits. Each Series 72 device is a monolithic semiconductor зка 
structure comprising diffused resistors and both n-p-n апа р-п-р 


transistors. 


NOTE: Component values shown are nominal. 
SCHEMATIC DIAGRAM 


mechanical data 


The SN7231L package outline is same as JEDEC TO-100 except for diameter of standoff. 


ALL LEADS INSULATED FROM CASE BOTTOM VIEW 


0.185 0.500 
0.165 MIN OUTPUT 2 OUTPUT 1 

>| 0.040 

MAX 


1 == | “Ses 0.160 MAX DIA COMP. FREQ. 
/ 0 


= 0370 
ZI DA a= 0.335 0.045 


к===з - y INPUT 2 


0.040 ap 9019. 
0.010 0.016 
ALL DIMENSIONS ARE 


IN INCHES 


UNLESS OTHERWISE NC — NO INTERNAL CONNECTION 
SPECIFIED 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply Voltages (See Note 1): Vogi ................... oe n n n n n] n sn s. EIS 


Усс? . . . . . . . . . . . . . . . . . . . . . . . . . . . . -15У 
Differential Input Voltage . Аы А ea Ay ач а uc ies 425 са брат дери ДЕГ ба д Аё, соо +6V 
Input Voltage (Either Input, See Note ))............................. чжоу 
Duration of Short-Circuit Output Current. . . . . Po wer fies ОО Ж с” ап Ж, Зы ж ppc ЗЕ Ме жузт Me iino X 5s 
Continuous Total Power Dissipation at (or below) 25°C Free-Air Temperature (See Note 2). . . . . . . . . . 300mW 
Operating Free-Air Temperature Range . . ааа OFC tfo 70°C 
Storage Temperature Range . . . . . . . 4 4 4 4 4 4o ee on on on n s. 5 .—659C to 150°C 


NOTES: 1. These voltage values are with respect to network ground. 
2. Derate linearly to 220 mW at 70°C free-air temperature at the rate of 1.8 mW/deg. 
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ТҮРЕ 5М72311 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 
а аа еы се eS 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONSS MIN TYP MAX 
[Vg Diforentiabinput обой 15 


Differential-input offset voltage o o 
T = C, T = 0?C 
[vu санынын ев у ен 
Difbreniatinput eere | —  — — 






uN / deg 
















Differential output, f — 1 kHz 


Vom Maximum peak-to-peak output voltage | Differential output, f = 1 kHz, 
TA = 0°C to 70°C 


Усмм Maximum common-mode input voltage [ра 





A Differential volt i Ка 30 0 = ЕВЕ 
птегепта oltage gain —— 
үр ОЯ Rs 50 0, f = 1 kHz, Т, = 0°C to 70°C 


Pew beimcadp 212271 
Zn Input impedance етн 
[z, Output impedance рет 
CP Toral power disipation —  — | ———  — — —  — —— — —] 


§Uniess otherwise noted, test conditions are: Veci = 4-12 У, Voc, = —12 V, Vp, applied, no external loading and pin © grounded. 





letter symbol and parameter definitions 


Vor That d-c voltage which must be applied between the input terminals to obtain zero-differential-output voltage. The 
application of this voltage balances the amplifier. 
QNDI Temperature coefficient averaged over the specified temperature range and defined by the equation: 
pee (Мы @ Tanp — (Vp, @ Tap 
Tam — Tata 
Vemo That d-c voltage level which exists between either output terminal and ground when the outputs are balanced. 
lin The current into either input of the amplifier. 
lp The difference in the currents into the two input terminals when the output is balanced. 
VoM The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced. 


Усмім Тһе maximum common-mode voltage that can be impressed on the input terminals while maintaining differential 


operation. 

CMRR The ratio of the differential-mode voltage gain to the commmon-mode voltage gain. 

BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. 

Zin The impedance between either input terminal and ground with the other input terminal a-c grounded and the output 
balanced. 

Zout The impedance between either output terminal and ground when the output is balanced. 
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TYPE 5М72311 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS 5 









INPUT CURRENT MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
40 
> Differential Output 
| 351 f= 1 kHz 
? 
2 зо 
T i 
M 5 25 
: 3 
5 Ф 
о 4 20 
5 2 
Я p 
Fi 8 15 
= 5 
= .Е 10 
i 
ШІ 
2 
> 0 
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 
ТА — Free-Air Temperature — °C TA — Free-Air Temperature — °C 
FIGURE 1 FIGURE 2 
SINGLE-ENDED VOLTAGE GAIN DIFFERENTIAL VOLTAGE GAIN 
FREQUENCY SUPPLY VOLTAGE 
80 5000 
Lu arc ЕНГЕ Vac dn ees 
m BE Т, A f= кна 
© ШЕН tH HH ШЕШЕ) ae 
L so CS TTT T 
5 EERS ІШІ 6 
esol tt | TUT ЛШ ШШ > 
ЕТТІ 3 3000 
Fo ШШ LH NTT TTS 
E H AL AM t Y 
ud ы 
v 30 NI 18 2000 
E a I ШИП!!! à 
а В TL LII | 
|, Ec А21 ? 1000 
< 
4 9 ЕШ ШТ ІШ 





о 


EL LIBE A T V 
| ИШ T ТЇШ АЦ 





0 
10 kHz 100 kHz 1 MHz 10 MHz 100 MHz 
f — Frequency Supply Voltage — V 
FIGURE 3 FIGURE 4 
Sunless otherwise noted, test conditions are: Yoo: = +12 V, Veca = —12 V, Vp, opplied, no external loading and pin) grounded. 
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ТҮРЕ SN7231L 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 





TYPICAL CHARACTERISTICS § 


DIFFERENTIAL VOLTAGE GAIN INPUT IMPEDANCE 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


20 





© с 

® X 15 
о | 

о 

© Ф 
= о 
> 5 
= Ф 
i9. Q. 

= £ 10 
Ф + 
3 à. 
= E- 

e 

| | 
© © 
> N 

E 5 

0 

0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 
Ta — Free-Air Temperature — °C TA — Free-Air Temperature — °C 
FIGURE 5 FIGURE 6 
OUTPUT IMPEDANCE TOTAL POWER DISSIPATION 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
400 125 








ы = 100 
| 300 | 
s 5 
с + 

3 2 75 
a 2 
£ 5 
3 200 у 

6 e 50 
3 
| 5 
ү Е- 

2 

M 100 | 

a 25 

0 0 

0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 
ТА — Free-Air Temperature — °C Ta -- Free-Air Temperature — °C 
FIGURE 7 FIGURE 8 
SUnless otherwise noted, test conditions are: Voci = +1 У, Vocz = —12 V, Vp, applied, no external loading and pin (6) grounded, 
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SERIES 72 SEMICONDUCTOR-NETWORK GENERAL-PURPOSE AMPLIFIERS 


for application as 
e Buffer Amplifier e Differentiator 


e Multivibrator 


e Integrator 


e Level Detector e Summing Amplifier 


IPZLNS ‘¥ZZNS S3dAL 


description 








Each of these networks is a general-purpose operational ampli- 
fier consisting of two differential-gain stages and a single-ended 
emitter-follower output. The input stage utilizes Darlington-con- 
nected n-p-n transistors for high input impedance. 


4.7 kQ 
INVERTING 


9961 HO4VW "976899 $-1а "ОМ М№11311П8 


The SN724 and SN724L, two of Texas Instruments Series 72 
catalog line of linear integrated circuits, offers higher reliability, 
lower cost, smaller size, and lower weight than equivalent discrete 
component circuits. Each Series 72 device is a monolithic semi- 
conductor structure comprising diffused resistors and both n-p-n 


UJ 
and p-n-p transistors. ROLL-OFF 


GND (COMMON) 


NOTE: Component values shown are nominal. 


я SCHEMATIC DIAGRAM 
mechanical data 


SN724 ORDERING INSTRUCTIONS 


ПО м РАК CIRRIER[NECI-FIK CARRIER 
Formed Leads | Wo 
Insulators | Mo 


Ordering 
Suffix 





The SN724 operational amplifier is mounted in a glass-to-metal 
hermetically sealed welded package meeting TO-89. Leads are 
gold-plated F-15t glass-sealing alloy. Approximate weight is 0.1 
gram. All external surfaces are metallic and are insulated from 
leads and circuit. The SN724 is available with formed leads, 
insulator attached, and/or mounted in a Mech-Pak carrier. See 
Ordering Instructions. 









Б 
со 
оз 
ғ 
со 
eo 
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о 
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copog 


TOP VIEW 


Falls within TO-89 dimensions ROLL-OFF OUTPUT 


(See Note e) 


0.150 în ХХХХХ 
0.140 SNXXXX 
E iss MAX | Ё 


GLASS 
10 PLACES 


0.185 
0.165 


Bi 


DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED 


TPatented by Texas Instruments. 


.010 


O@@@O 4% 


0.050 
| > [Г 5035 
0.250 
0.220 МОТЕ$: 


0.250 ВЕР. | 


(See Note е) 


0.490 
(See Note е) 





SIDE VIEWS 


OUTLINE DRAWING — SN724 


OUTLINE DRAWING — SN724L 


0.040 / 0017 20 DIA 
MAX. : 


MIN 


. Lead centerlines are located within +0.005 of their 


. Symbolization denotes orientation of package. 


0.027 REF. › ) Усс2 & Усс 
ova. (БІН OOO OO 
| 5 


. All dimensions in inches. 
b. All decimals 0.005 except os noted. 
. Lead spacing tolerance is --0.015 at extremities and 


0.005 at package, nonaccumulative. —F—————14——3À 


true positions relative to body centerlines. 


. Not applicable in Mech-Pak carrier. GND 


NONINVERTING INVERTING 
INPUT INPUT 


NC = NO INTERNAL CONNECTION 


BOTTOM VIEW 
ROLL-OFF 


NONINVERTING 


INVERTING 
INPUT 


NC — NO INTERNAL CONNECTION 





EF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltages (See Note 1):У-со2022..0.0........................2415У 

Mega wo Жс ОЕ жа жоғ ы ea e a Ge жй a Sw A Se ae SY 
Differential Input Voltage |................................. 12У 
Common-Mode Input Уойде.............................2... -10У 
Operating Free-Air Temperature Range 7 0....................... s OPE to 70°C 
Storage Temperature ҚКаптппе.................... .........-659Сс to 150°C 


NOTE 1: Voltage values are with respect to network ground. 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 








MIN TYP МАХ | UNIT 


з 


40 mV 


PARAMETER TEST CONDITIONSS 


































Vo) Differential-input offset voltage 


= 0°C to 70°C 



















Differential-input offset voltage 
temperature coefficient 







= 0°C to 70°C 30 


[16 5 ИШЕ 
eee ee ES CAMERE" ч, 





«үр! 
1, 


in Input Current 






















р Differential-input offset current 18 nA 
TA = 70°C 
f = 1 kc/s, T, = 0°C to 70°С 















10 kQ load, 
f = 1 kc/s, T4 = 09С to 70°C 


10 kQ load, 
f = 1 ke/s 


Vom X Maximum peak-to-peak output voltage 

































Vomim Maximum common-mode input voltage 

























= 1ke/s, ТА = 0°C io 70°C 
1 ke/s 


1 kc/s, T, = 0°C to 70°C 








Ay Voltage gain 











CMRR Common-mode rejection ratio 
BW Bandwidth (—3 dB) 


Input impedance 
























| 


1 kc/s 
f = 1 kc/s 


No input signal, no external load 





Output impedance 











Pr Total power dissipation 
SUnless otherwise noted test conditions are: Veo. = + 12 Ү, Усс; = —12 V, ground and Vp, applied; roll-off terminal open, по external loading. The unused input is 
grounded for all tests except when common-mode characteristics are under test. 


letter symbol and parameter definitions 


Voi That d-c voltage which must be applied. between the input terminals to obtain zero-output voltage referenced to 
ground. The application of this voltage balances the amplifier. 


1 The current into either input of the amplifier. 


in 


Ip) The difference in the currents into the two input terminals when the output is balanced. 

Vom The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced. 

Усмм Тһе maximum common-mode voltage that can be impressed on the input terminals while maintaining differential 
operation. 

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain. 

BW The range of frequencies within which the voltage gain is within 3 dB of the mid-frequency value. 

Zin The impedance between either input terminal and ground with the other input terminal a-c grounded and the output 
balanced. 

Zout The impedance between the output terminal and ground when the output is balanced. 
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TYPES SN724, SN724L 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 





TYPICAL CHARACTERISTICSS 


INPUT CURRENT MAXIMUM РЕАК-ТО-РЕАК OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE LOAD RESISTANCE 





| ША: 
ШЦ! 









lin — Input Current —nA 
ом — Maximum Peak-to-Peak Output Voltage — V 





0 Er 
0.1 0.4 1 4 10 40 100 
TA — Free-Air Temperature — °C R, — Load Resistance —kQ 
FIGURE 1 FIGURE 2 


VOLTAGE GAIN 


vs 


COMMON-MODE REJECTION RATIO 
vs 

ERESUEING Y FREE-AIR TEMPERATURE 

100 


Ay — Voltage Gain — dB 


CMRR — Common-Mode Rejection Ratio — dB 





0 
lkc/s  lOkc/s 100kc/s 1Mc/s 10 Ме/ѕ 100 Mc/s 0 10 20 30 40 50 60 70 
f — Frequency TA — Free-Air Temperature — °C 
FIGURE 3 FIGURE 4 
, SUnless otherwise noted test conditions аге: Voci = +124, Veg; = —12 V, ground and Vp, applied; roll-off terminal open, по external loading. The unused input is 


grounded for all tests except when common-mode characteristics are under test. 
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TYPES SN724, 5М7241 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 





TYPICAL CHARACTERISTICSS 


INPUT IMPEDANCE OUTPUT IMPEDANCE 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


400 


Zin — Input Impedance — МО 





0 
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 
TA — Free-Air Temperature — °C TA — Free-Air Temperature — °C 
FIGURE 5 FIGURE 6 


TOTAL POWER DISSIPATION 
vs 


FREE-AIR TEMPERATURE 
200 


150 


100 


Рт — Total Power Dissipation — mW 


К а ааа аа ы eee nee a 022 I CE TT TE TT SE ET OL TT ET EE SS TTC TTS РРО ЗСС EEE LOTTE a 


50 
0 
0 10 20 30 40 50 60 70 
TA — Free-Air Temperature — °C 
FIGURE 7 
SUnless otherwise noted test conditions are: Voor = +12 V, Vee, = —12 V, ground and Vp, applied; roll-off terminal open, no external loading. The unused input is 
grounded for all tesis except when common-mode characteristics are under fest. 
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SERIES 75 HIGH-SPEED SENSE AMPLIFIERS 
FOR CONVERSION OF 
COINCIDENT-CURRENT MEMORY READ-OUT TO SATURATED-DIGITAL LOGIC LEVELS 


application 


The SN7500, SN7501, and SN7502 are 
designed to detect bipolar magnetic-core- 
memory signals and convert them to logic levels 
compatible with standard diode-transistor logic 
(DTL) or transistor-transistor logic (TTL). Defini- 
tive specifications are provided for operating 
characteristics over the temperature range of 
0°C to 70°C. 


ZOSZNS 'LOSZNS ‘OOSZNS S3dAL 


9961 8380120 "606899 Sa "ОМ NINING 


features 





PERFORMANCE 


А А ` Cc IT BAR 
Ө perform both time and amplitude signal ТҰРАР nen R 


discrimination 3 
scription 
€ adjustable input-threshold voltage level тыр 
Я Тһе 537500 апа SN7502 are sense amplifiers 
€ extremely narrow region of threshold with one-shot-output circuits. The SN7500 fea- 
voltage uncertainty tures a double-ended output with high fan-out 


capability. The SN7502 features a variable- 
threshold differential-input circuit, externally 
€ typical differential input to logic-output controlled output pulse width, and a single- 

propagation delay time of 50 ns ended output capable of performing dot-OR 
logic. 


€ good fan-out capability 


€ fast overload recovery time 
The SN7501 is a sense amplifier with flip-flop 
output circuit. It also features a variable-thres- 
EASE OF DESIGN hold differential-input circuit. Functions of the 
internal R-S flip-flop include direct reset and 


9 choice of output circuit function complementary outputs. 


ӨТТІ or DTL drive capability All three networks incorporate a strobe input 
so that threshold detection will occur when the 
€ standard logic supply voltages signal-to-noise ratio is at a maximum. 
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TYPES SN7500, SN7501, SN7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 


Py A a ее е ee Re | 
design characteristics 


Series 75 sense amplifiers have been designed for use 


input threshold voltage 


with coincident-current memory systems. The sense ampli- 
fiers detect bipolar differential-input signals from the 
memory and provide the interface circuitry between the 
memory and the logic section. The low-level pulses orig- 
inating in the memory are transformed into logic levels 
compatible with the logic section. 


A distinct feature of these amplifiers is the extremely 
narrow region of uncertainty of the threshold circuit. 
This is accomplished by the high over-all gain coupled 
with a regenerative output stage. The threshold level of 
the design is well-defined and any change in this level 
due to temperature or external reference control can be 
readily predicted. 


A strobe or enable gate is included in the design so the 
threshold detector can be enabled when the signal-to- 
noise ratio is a maximum during the system read cycle 
and inhibited during the write cycle. 


The output circuits are designed to be compatible with 
the available DTL and TTL integrated logic circuits and 
are characterized for operation with these devices. 


circuit operation 


The basic Series 75 sense amplifier circuit is shown in 
figure A. 


INPUTS 


STROBE 


м 
eem STROBE AND E 
INPUT AMPL THRESHOLD—eje REF AMPL 
(CML) 


FIGURE A — BASIC SERIES 75 SENSE AMPLIFIER CIRCUIT 


The differential-amplifier outputs are used as inputs for 
a current-mode-logic (CML) circuit. The reference voltage 
for the CML circuit is determined by the reference ampli- 
fier which is common-mode coupled to the input amplifier 
through the current sources. This common-mode loop 
stabilizes the reference-amplifier output voltage with 
respect to the input-amplifier output voltage. The design 
voltage levels are such that the reference voltage is 
positive with respect to the amplifier output voltage 
levels by an amount directly related to the threshold 
voltage. The result is that the CML output voltage is high 
if no differential-input voltage is present. A differential- 
input voltage large enough in amplitude to swing one 
amplifier output voltage more positive than the reference 
voltage will switch the CML circuit, thus causing a nega- 
tive voltage transient at the CML output. The strobe 
transistor enables or inhibits action of the CML circuit. 





Since the input threshold voltage is related to the ref- 
erence-amplifier output voltage, the threshold voltage, 
developed across resistor Ry (figures A and B) in the 
5М7500, can be made externally adjustable by provid- 
ing a method to vary the reference-amplifier input vol- 
tage. The reference input terminal (Уд) is provided on 
the SN7501 and SN7502 to allow external generation 
of the reference voltage. 


SN7500 


The SN7500 sense amplifier with one-shot output re- 
quires no external components for operation in a con- 
ventional 2-us memory. The circuit is shown in figure B. 


FIGURE B — SN7500 SCHEMATIC DIAGRAM 





The SN7500 incorporates a one-shot to provide regen- 
eration and to extend the output pulse width. The pulse 
width is established internally by the time constant of 
the R,C, combination. To minimize the external circuitry, 
sense-line terminations to a signal ground are included 
in the design. Since these resistors are fabricated using 
standard diffusion processes, they will exhibit a tempera- 
ture coefficient of approximately +0.2 percent per 
centigrade degree. Match of the two termination resis- 
tors is nominally 2 percent. 


The threshold voltage of the SN7500 is nominally 17 
mV, a value chosen to be compatible with most coin- 
cident-current memories in the 2-us range. The threshold 
reference voltage (УМ) is generated internally to elim- 
inate the need for external components. 


The output is an inverting, double-ended (totem-pole) 
circuit providing capability for sinking load current or 
supplying source current. This output will drive high- 
capacitance loads with good rise and fall times with 
little degradation in output waveform. 


SN7502 


The SN7502 is very similar to the SN7500 in function 
and design, except that external components are utilized 
to increase the flexibility of the circuit. Figure C shows 
the circuitry for the SN7502. 


TYPES SN7500, SN7501, SN7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 





FIGURE С -- 5М7502 SCHEMATIC DIAGRAM 


Unlike the SN7500, the output-pulse width of the 
SN7502 сап be varied by C,,, and the input-threshold- 
voltage level can be adjusted by V,,,. Dual DTL strobe 
inputs increase strobing flexibility and an inverting, 
single-ended output stage is used to provide a wired-OR 
output capability. The SN7502, when connected to oper- 
ate with minimum output pulse width, can be used in 
the 1-us memory range. 


SN7501 


The SN7501 sense amplifier offers maximum flexibility. 
The device includes a flip-flop with a direct reset capa- 
bility and complementary outputs. The flip-flop is “set” 
by a differential input greater than the input-threshold- 
voltage level which may be adjusted by the external 
Vier Supply. Figure D shows the circuit for the SN7501. 
The flip-flop output circuit can be used as a temporary 
data storage element. 


Supply Voltages: 


Veci 
Vcca + e © © © o © © © © o o 


Уе 7 . . . * . б М * . . . . 


Strobe and Reset Input Voltages . 
Operating Free-Air Temperature Range 


Storage Temperature Range 


NOTE: Voltage values are with respect to network ground terminal. 


logic definition 


FIGURE D — SN7501 SCHEMATIC DIAGRAM 


Both the stored information and its complement appear 
in the flip-flop after reading from the memory and are 
available as inputs to the logic section. 


output drive capability 


The output circuits for the SN7500, SN7501, and 
SN7502 feature the ability to both sink or supply load 
current. This capability permits direct use with both DTL- 
and TTL-type loads. 


input current requirements 


Input current requirements reflect worst-case conditions 
for Т, = 0°C to 70°C and Vem = +5 V, Veo. = 
-5 V, and Vin as indicated in the table. 


INPUT CURRENT REQUIREMENTS 
INPUT lin (MAX) 
55750 | Strobe | 26V 
SN7501 Strobe or | 5V | B 


V 
5 
Rose 
== 














їп 
у 

5V 

0У 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


+7V 

-7У 

+7V 

s US аз m dew, wow и жб BY 
ж CT ы eec. E wo xs OPE AO TOPS 
. —65?C to 150°C 


Standard POSITIVE LOGIC with the following definitions is used for specifying digital-level signals: 


LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 


TYPE SN7500 | 
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 





schematic 


SIG.GND Vec, T.P. 


0O00 





Veer ® Pin® 


No Internal Connection 





STROBE GND 


NC — no internal connection 
No external connection should be made to pin(7) ы 





recommended operating conditions 
Supply Voltagéss. Med oce ue зе с кое ж 0E, ue 28% CEU de te OE XU ee ж» ж ӘУ 
Veem в ei BRA E SX. we Pee Au О Қым Ас Ул ЧӘ жой ЕЕ ор, М 
Strobe Input Voltages: Logical О Level . . . . . . . . . . . . . . . . . . . . . 0ю--0.5У 
Logical 1 Level . . . . . . . . .. .....2.2.2.2.2. -2Ую--5У 


electrical characteristics (unless otherwise noted, Voc, = + 5 V, Мес = —5 V, T, = 0°C to 70°С) 


PARAMETER КА TEST CONDITIONS} MIN TYP MAX | UNIT 


7 Differential-input threshold voltage ЕЛО MEME 3E 
Ы (see note 1) 10 17 30 
2.6 


Т, = 25°C 
Strobe Input: 
y Common-mode-input firing voltage Vins = 2.6 V 
CMF (see note 2) Common-Mode Input Pulse: y 
г = t = 50 ns, 
folio] = 150 ns 








Уаң) Logical 1 output voltage Гола = -8 тА 


4 
[Supply voltages are not applied | 80 200 300| 2 


TSignal-ground terminal is open. 


li 
[ 4 аву O | 2 25| m 
O7 








NOTES: 1. The differential-input threshold voltage (Vr) is defined as that pulse or d-c input voltage (V;..) just sufficient to cause the output to switch. For testing and corre- 
lation purposes a 4-с input voltage is desirable. 


2. Common-mode-input firing voltage is the common-mode voltage that will exceed the dynamic range of the input at the specified conditions and cause the output 
to switch. The specified common-mode-input signal is applied with a strobe-enable signal present. 
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TYPE SN7500 
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 


switching characteristics, Vcc: = + 5 М, Voc: = -5 V, T, = 25°C 


MIN TYP MAX 


БЕС TEST CONDITIONS} | UNIT. 
Vip = 50 mV, C, = 15 pF, 35: 2425 
lik = 8 mA 

A 


Vo = 50 mV, C, = 15 pF, 


PARAMETER 


Propagation delay time 
feq to logical O level 
(differential input-to-output) 


















Propagation delay time 
408: to logical 0 level 
(strobe input-to-output) 







Vip = 50 mV, C, = 15 pF, 
вод 200 500 800 


Differential Input Pulse: 
Vin = 2 V, f, = t, = 20 ns 


Common-Mode Input Pulse: 
Ушм = 62У, t, = t = 20ns 


to(o) Logical O output pulse width 


t Differential-input overload 
em recovery time (see note 1) 


кен Common-mode-input overload 
recovery time (see note 2) 


teyc{min) Minimum cycle time 


FSignal-ground terminal is open 









NOTES: 1. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input overload signal prior to the strobe- 


enable signal. 
2. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-input overload signal prior to the 
strobe-enable signal. 








TYPICAL CHARACTERISTICS 





Ур —Threshold Voltage—mV 





THRESHOLD VOLTAGE OUTPUT PULSE WIDTH 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Nee tio M 
Vec2=-5 V 
C, = 15 pF 

link = 8 mA 
(See figure 8) 


Vec2= -5 V 
(See figure 1) 


(о) Output Pulse Width—ns 





TA —Free-Air Temperature—°C ТА —Free-Air Temperature—°C 
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TYPE SN7501 
SENSE AMPLIFIER WITH FLIP-FLOP OUTPUT 


schematic 


recommended operating conditions 





REF Veci RESET 


(9 (9 (0 (9 (9 


Усс1 
















STROBE 
o Veca STROBE GND 
GND 











Vcc2(2)— 





positive logic 
High input to reset Q to logical 0. 





Supply Voltages: Ус .................. omo eoe o e ot n n n n +5V 
Уссз же ee a ee c lli -5 V 

QE. o x SAL э ч жб Oe ЖО ЗЕ ы д Ж жаа ы аа +3.8 V to +5V 

Strobe and Reset Input Voltages: Logical O Level. . . . . 1. . . . ew ee ee ee ee бю+ову 
Logical 1 Level. . . . . . 4... ee ewe ew -2Ую--<5У 


electrical characteristics, Voc, = + 5 V, Vec = —5 V (unless otherwise noted, Тл = 0°C to 70°C) 


8506 











Differential-input threshold 
voltage (see note 1) 








T, = 25°C 
Strobe Input: 
Vins = 2.6 ү 





Common-mode inpyt firing 
voltage (see note 2) 


ана Logical O output oe — | 3 [ист |  — 94 [Y 











Common-Mode-Input Pulse: 
f = t= 50 п, tp = 150 ns 





Logical 1 level strobe 
or reset input current 


| Logical 0 level strobe у 0 
info) ог reset input current in 7 


" Differential-input impedance 
im. (see note 3) 
бе” Ves supply атан Euer EI 


lisi) 





lec Мосс supply current 
let Vier SUPPly current 


Trot = Fey 


1. The differential-input threshold voltage (Vr) is defined as that pulse or d-c input voltage (V;.) just sufficient to cause the output to switch. For testing and 
correlation purposes a d-c input voltage is desirable. 

2. Common-mode-input firing voltage is the common-mode voltage that will exceed the dynamic range of the input af the specified conditions and cause the output 
to switch. The specified common-mode-input signal is applied with a strobe-enable signal present. 

3. The differential-input impedance parameter is shown for reference only. This input impedance will not appreciably shunt a low impedance sense-line termination. 





TYPE SN7501 
SENSE AMPLIFIER WITH FLIP-FLOP OUTPUT 





switching characteristics, Мсс = + 5 V, Vec = -5 V, T, = 25°C 


PARAMETER RS TEST COND 


ITI 

Propagation delay time C 
{рар to logical 1 level L 
(differential input to output) 




























Propagation delay time 
toaijp to logical O level 
(differential input to output) 











Propagation delay time 
tpar to logical 1 level 
(reset input to output) 










Propagation delay time 
foedo to logical О level 
(reset input to output) 










Propagation delay time 
tfoanjs to logical 1 level 
(strobe input to output) 












Propagation delay time 
їраојѕ to logical О level 
(strobe input to output) 


t Differential-input overload 
o recovery time (see note 1) 

















ink = 


Differential Input Pulse: 
Vip = 2 V, t, = f, = 20ns 










t Common-mode input overload Common-Mode Input Pulse: 
orCM recovery time (see note 2) VincM = 72V, t, = tQ = 20ns 
їсус[тіп) Minimum cycle time 

Teet = +41 


NOTES: 1. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-overload signal prior to the strobe- 
enable signal. 
2. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-input overload signal prior to the 
strobe-enable signal. 





TYPICAL CHARACTERISTICS 








THRESHOLD VOLTAGE THRESHOLD VOLTAGE 
vs vs 
REFERENCE VOLTAGE FREE-AIR TEMPERATURE 
Nee ow 
Vee2 = 5 V Mcc27 -5 V 
ТА = 25°C Vref =+4V 
> (See figure 1) = (See figure 1) 
і | 
v 
Ё Li 
2 $ 
2 э 
Е Е 
$ $ 
È 2 
! ! 
> > 
3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 
Vret — Reference Voltage —V Ta —Free-Air Temperature — °C 
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TYPE SN7502 
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 










schematic 





r= – ^ 
\ 



























recommended operating conditions 


Supply Voltages: "Masi ie es, жол есы ы AS asco Dm DO a Re жошы oos Dar ux MY 
Vec2 at at he ta od Sh: ло Ж. oat Xe ы Bo ue ao me чул. SONY 

eta. ay dam Жс decks, ea Дел ИЕ Vlad oV 
Strobe Input Voltages: Logical 0 Level . . . . . . . . . . . . . . . . . . .« . . . 0008У 
Logical 1 Level . . . . . . . . . . . . . . . +2Мю +5У 

Value of External Resistor and Capacitor: Ret . . . . . . . . . . . . . . . . . . . .2k0 65% 


ext 47 pF minimum 


electrical characteristics, Vcc; = + 5 М, Vcc; = —5 V (unless otherwise noted, Т, = 0°C to 70°C) 




















PARAMETER анаты TEST CONDITIONS} MIN ТҮР МАХ UNIT 
| hieshold idu s i 
Differential-input thresho = 
ME voltage (see note 1) ) TAPE T 
Сы = 47 pF, = 25°C 
Меме Common-mode input firing voltage dci pue 
iste Dt і 
(еее :2) Common-Mode Input Pulse: 
te = o = 50 ns, tp 150 ns 











Мол) Logical 1 output voltage 2 [оза = —150 uA | ; V 
У.иңо) Logical 0 output voltage 3 ln = 15 mA Ыш 


ү 

Logical 1 level strobe | _ 
lint) input current 4 Vin = 5 М uA 
kQ 


Logical 0 level strobe : 

li Я = 

into) input current 5 Vins = 0 Е ; тА 
m 




















Differential-input impedance mn m 
15 m 


2.5 3 | mA | 





У 
у 
А 


leer Voc: supply current 


Ісс? Усс» supply current 
І 











NININ 
| 
со 


ref Ме, Supply current 





Trop = E45 V and Rt, = 2 КО 


NOTES: 1. The differential-input threshold voltage (Vr) is defined as that pulse or d-c input voltage (Vin) just sufficient to cause the output to switch. For testing and 
correlation purposes a d-c input voltage is desirable. 
2. Common-mode-input firing voltage is the common-mode voltage that will exceed the dynamic range of the input at the specified conditions and cause the output’ to 
switch. The specified common-mode-input signal is applied with a strobe-enable signal -present. 
3. The differential-input impedance parameter is shown for reference only. This input impedance will not appreciably shunt a low-impedance sense-line termination. 


8508 





ТҮРЕ 5М7502 
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 





switching characteristics, Уссі = + 5 V, Vec = -5 V, T, = 25°C 


PARAMETER meii- TEST CONDITIONS} MIN ТҮР МАХ |UNIT 


Propagation delay time 
їаојр to logical O level 


— 30 mV, C, — 15 pF, 
— 30 mV, C, — 15 pF, 
= 15 mA 


ae Input Pulse: 

-- 2 У, t, = f; = 20 ns 
o Cds Input Pulse: 
Vica = È 2 V, t, = t, = 20 пѕ 
tas = 100 ns 


(differential input-to-output) 


Propagation delay time 
tfeaojs fo logical O level 
(strobe input-to-output) 


Logical O output pulse 
width 


Differential-input overload 
recovery time (see note T) 
Common-mode input overload 


t к 
"CM гесоуегу time (see note 2) 








t Minimum cycle time 





сусітіп) р5 


Weet = +45 V, Rot = 20 апа Сор = 47 pF 


NOTES: 1. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-overload signal prior to the strobe-enable 
signal. 


2. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-input-overload signal prior to the strobe- 











enable signal. 
TYPICAL CHARACTERISTICS$ 
THRESHOLD VOLTAGE THRESHOLD VOLTAGE. OUTPUT PULSE WIDTH 
vs | у$ vs 
REFERENCE VOLTAGE FREE-AIR TEMPERATURE EXTERNAL CAPACITOR VALUE 
30 
Vref = 4.9 V 
> л 
Е > 25 F Ce 7 47 pF ү 
| | £ 
v 5 (See figure 1) 5 
? Рр 20 ы š 
о = Ф 
> О =< 
5 > 15 E 
о = -- 
Е 2 5 
E $ 10 $ 
" n 1 
x Em E 
0 
о 10 20 30 40 50 & 70 0 200 400 600 800 1000 
Vref — Reference Voltage—V Ta — Free-Air Temperature — °C Cext — External Capacitor Value —pF 


SVec, = + 5 V, Voc, = —5 V, and Ru, = 2 КО. 
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TYPES 5М7500, SN7501, 5М7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t 


(See Notes 1 and 4) TEST (See Notes 
Va к GND Rexi POINT (SN7500) З ond 4) 
i N7500) x OPEN OUTPUT 


F 
| H 


STROBE AND 
RESET INPUTS 
(See Note 2) 


= Vcc2 Vet (SN7501, SN7502) 

. Both inputs are tested with voltages of the same polarity. 

. Strobe and reset input pulses are as shown in figure 8. 

. Both outputs are tested. 

. The differential-input threshold voltage (Vz) is defined as that pulse or d-c input voltage (V,_) just sufficient to cause the output (or outputs) to switch. For testing and 
correlation purposes o d-« input voltage is desirable. 


FIGURE 1 


Cext (SN7502) 


Rext — TEST POINT (SN7500) Rext Сех+ (SN7502) 
(SN7502) OPEN (SN7502) TEST POINT (SN7500) 


STROBE, TROBE, 
STROBE, (54750 | STROBE2(SN7502 n i ая 
RESET (547501) RESET (547501) 
INPUT; INPUT 
МИЛ; Q OF SN7501 
Vout (1) 
OPEN 
(SIG GND SN7500) 


Мс. Vret (SN7501,SN7502) Vecz2 Vret (SN7501,SN7502) | 


1. When testing the SN7501, the output under test is set to logical 1 by 1. When testing the SN7501, the output under test is set to logical 0 by 
applying а momentary ground 10 the opposite output. applying о momentary ground to the output to be tested. 


2. Each output of the SN7501 is tested separately. 7. Each output of the SN7501 is tested separately. 


FIGURE 2 ES FIGURE 3 





Arrows indicate actual direction of current flow. 
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TYPES SN7500, SN7501, SN7502 


SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 








PARAMETER MEASUREMENT INFORMATION 


d-c test circuits} (continued) 


Со (57502) 
R TEST POINT 
өң! (547500) 
(537502) ОРЕМ 


STROBE 
TPUT —_ 
STROBE 2 (SN7502) Gor SN7501) 
RESET (SN7501) OPEN 
О OF__ 
SN7501 


(SIG GND 
SN7500) 


IIH UNUSED INPUTS 


Vcc2 Ver (SN7501, SN7502) 


1. Each logic input is tested separately. 


FIGURE 4 


Vee (OPEN) 


(SIG GND) TEST POINT 
OPEN OPEN 
е Ф 


ЕЕ OUTPUT ——— OPEN 


(OPEN) 


FIGURE 6 


TArrows indicate actual direction of current flow. 





Cex (SN7502) 
TEST POINT 
Rext (SN7502) 


(SN7502) OPEN 


STROBE | 
STROBE2 (SN7502) (О OF SN7501) 
RESET (57501) OPEN 


О OF __ 
SN7501 


(SIG GND 
547500) 
Месо Мен (597501, 547502 


1. Each logic input is tested separately. 


FIGURE 5 


Ce (SN7502) 
(SIG GND TEST POINT 
SN7500) Rex (537500) 


(537502) OPEN 


(О OF 57501) 


1 
STROBE 2 (SN7502) 
RESET(SN7501) 
GND 


Месо Мен (SN7501, SN7502) 


FIGURE 7 
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TYPES SN7500, SN7501, 5М7502 | 


SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 
ce ee ee —————— 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics} 


TEST 


Rext Cent POINT (SN7500) 
T 
Veci (SN7502) (SN7502) OUTPUTS 


(SEE NOTE 1) 
Eu 
Vins STROBE 2: (SN7502) (© OF SN7501) т Fa 


Vink О--КЕ5ЕТ(5М7501) 


Vind - — load 
Q OF SN7501 


C, C, 
(SIG GND T di 


n Vcc2 Vret (SN7501, SN7502) D 


TEST CIRCUIT 


STROBE INPUT 
(SEE NOTE 2) 


RESET INPUT 
(SEE NOTE 3) 


DIFFERENTIAL 
INPUT 


0 


Vout (1) 


OUTPUT Q 


| 
ьо! lec Vout (0) 

SN7501 | 
OUTPUTS eye е, Vout (1) 


OUTPUT Q 
Vout (0) 


Vout (1) 


SN7500 OR SN7502 
OUTPUT 


| 
І 
і 
| 
ра ою--і 
| 
1 
1 
і 


| md V, 
tpd(0)D—»»l fout (0) 
" | Е- қю---ы 


VOLTAGE WAVEFORMS 
NOTES: 


1. Each strobe input of the SN7502 is tested separately. The unused strobe input is connected to Voc: 

2. Strobe input pulse characteristics: Vig = 3 V, t, = ty = 20 ns. 

3. Reset input pulse characteristics: Vior = 3V, te = tħ = 20 ns. 

4. Differential-input pulse characteristics: t. = 1; == 20 ns, PRR -- 100 kHz, source impedance = 50 Q. 
5. All t, and ts specifications are from the 10% to 90% levels. 





FIGURE 8 — DIFFERENTIAL AND RESET INPUT-TO-OUTPUT PROPAGATION DELAY TIME 


Arrows indicate actual direction of current flow. 
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TYPES SN7500, SN7501, SN7502 


SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 
lA 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics? (continued) 


TEST 


Rex Cent POINT (5147500) 
(SN7502) (SN7502) OUTPUTS 


268 
STROBE 2 (547502) (O OF SN7501) -—— I sink 


mee licod 


Q OF SN7501 


Т Т“ 


DIFFERENTIAL 
INPUT 
(SEE NOTE 2) 


STROBE INPUT 
(SEE NOTE 3) 


RESET ІМРІЛ 
(SEE NOTE 4) 


0 


Vout (1) 


Vout (0) 


Vout (1) 


SN7500 OR SN7502 
OUTPUT 


1 
њо] 


— қою ---ы 


VOLTAGE WAVEFORMS 


NOTES: 1. Each strobe input of the SN7502 is tested separately. The unused strobe input is connected to Voci. 
2. Differential-input pulse characteristics: t, — t, = 20 ns, PRR — 100 kHz, source impedance = 50 Q. 
3. Strobe-input pulse characteristics: Ving = 3 V, t, = tg = 20 ns. 
4. Reset-input pulse characteristics: Vig = 3 V, t, = ір = 20 ns. 
5. All t, and t, specifications are from the 10% to 90% levels. 


FIGURE 9 — STROBE-INPUT-TO-OUTPUT PROPAGATION DELAY TIME 





T Arrows indicate actual direction of current flow. 
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TYPES SN7500, SN7501, SN7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 


TYPICAL APPLICATION DATA 


coincident-current memory application 


8514 


REGISTER 


This application fully utilizes the flexibility of the SN7501 
in a typical coincident-current memory design. See fig- 
ure 10. 


One SN7501 sense amplifier is used to read-out the 
information from one plane (up to 4096 cores) of the 
memory, representing one bit in a stored word. A word 
is read-out by reading one bit from each plane in 
parallel. A location is selected by coincident currents 
in approriate x and y address lines. Cores in the “one” 
state switch to the "zero" state causing voltage pulses 
on their sense lines. Cores in the "zero" state do not 
switch but cause smaller amptitude voltage pulses on 
their sense lines. The sense amplifiers discriminate be- 
tween these pulses representing stored logical "ones" 
and stored logical "zeros." 


Since read-out is destructive, the information destroyed 
by read-out must be rewritten into the memory if it is 
to be retained for future use. A memory usually incor- 







WRITE 


Y- SELECT 
SWITCHES 


X - SELECT 
SWITCHES 


porates an inhibit register for this purpose. An impor- 
tant advantage of the SN7501 is that it contains a flip- 
flop that can be used as the inhibit register for its 
plane. "Ones" read from the memory "set" the flip-flops 
while "zeros" leave the flip-flops in their initial state. 
After read-out, therefore, the flip-flops of the SN7501's 
contain the information that was stored in the selected 
location. Since both outputs of the SN7501 flip-flops are 
brought out, both the selected word and its complement 
are available for use in the logic. The word thus stored 
in the 5М75017 is available for use with the logic and 
for feedback to the inhibit drivers until a reset pulse 
clears the register prior to the next word read-out. 


The variable-threshold capability of the SN7501 further 
extends its usefulness by allowing an optimum setting of 
the threshold level for a particular memory design. The 
threshold levels of the 5М7501% in a memory may be 
adjusted either individually or in parallel. 





EXPAND TO DESIRED 
MEMORY SIZE 






OUTPUTS 
TO 
REGISTER 






FIGURE 10 — COINCIDENT-CURRENT MEMORY USING SN7501 SENSE AMPLIFIERS 


TYPES 5М7500, SN7501, SN7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 





TYPICAL APPLICATIONS 


variable threshold adjustment this maximum Voto) the nominal internal load current 


The differential-input-threshold-voltage levels of the 
5М7501 ог SN7502 may be adjusted for optimum mem- 
ory performance by varying the amplitude of Vet Vref 
should be derived from Voc, or generated with respect 
to Voc, rather than with respect to ground. (See figure 
11) Any variations in Veg, or V ep will then cause mini- 
mal changes in the input-threshold-voltage level. 


—— 
FIXED REFERENCE SUPPLY FIXED REFERENCE RESISTOR 


FIGURE 11 — INPUT THRESHOLD-VOLTAGE 
LEVEL GENERATION 


Using one of these methods, adjust V,,, to obtain the 
desired threshold voltage. R, тау be calculated as: 


Уссі T. V ret 


R = ] 


ref 

This may apply for one sense amplifier or several sense 
amplifiers connected to the Уу supply. V, can be 
measured and fixed. Some bypassing may be necessary 
at the V,,, terminal to eliminate noise problems where 
long leads are used. 


5М7502 dot-OR capability 


This application utilizes the output current sink capabil- 
ity of the SN7502 to perform the dot-OR function. The 
internal output load resistor of the SN7502 is approxi- 
mately 7.5 КО. The output sink current is conservatively 
specified at 15 mA for a maximum V out(o) of 0.4 V. For 





for the SN7502 is computed as follows: 


Veci — Vout) 5-04У 


LOU = 0.61 mA 
R, 7.5 КО m 


To drive a worst-case DTL or TTL input requires a sink 
current capability of 1.6 mA. The remaining 13.4 mA 
may be used for sinking dot-OR-connected outputs. (See 
figure 12) Additional dot-OR connections may be made 
to utilize the remaining 13.4 mA of sink current up to 
a maximum number N of: 


N = 13.4 = 22 


0.61 


OUTPUT 


FIGURE 12 — SN7502 DOT-OR-CONNECTED OUTPUTS 


Since less than 22 outputs will normally be dot-OR- 
connected to each SN7502 output, the remaining current 
can be supplied from an external load resistor R,. The 
load resistor reduces the output-voltage rise time to pro- 
vide better capacitive-line driving capability. Value of 
the load resistor R, may be calculated for a worst case 
(1.6 mA) DTL or TTL gate input load as follows: 


4.6 
R = к 
13.4 — n (0.61) 


where n = one less than the number of SN7502 out- 
puts connected to perform the dot-OR function. 





TYPICAL CHARACTERISTICS$ 


LOGICAL 1 OUTPUT VOLTAGE 
vs 
LOAD CURRENT 


Vaa -Logical 1 Output Voltage —V 





соға Load Current—mA 


SVoc, = 5V, Voc, -5У, and T, = 25°C 





LOGICAL 0 OUTPUT VOLTAGE 
М 
SINK CURRENT 


У.жог-іюбіссі 0 Output Voltage—V 


Ж 
e 
Ш 





- 
= 
Er 
n 
| 


link. Sink Current—mA 
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TYPES SN7500, SN7501, SN7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 


i CENE EMEN 
MECHANICAL DATA 


general 
These three semiconductor networks are mounted 0.1 gram. All external surfaces are metallic and 
in glass-to-metal hermetically sealed, welded pack- are insulated from leads and circuit. All three net- 
ages. Package body and leads are gold- plated works are available with formed leads, insulators 
F-15£ glass-sealing alloy. Approximate weight is attached, and/or mounted in Mech-Pak carriers. 


OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE 


9.050 MODMOOO® 


0035 40013. 2 


0.175 REF. і. 5 
0.165 МІМ. 
0.050 (See Note е) | 
qA 0.035 i 


py ХХХХХ asa 
eb soe (see Note e) 


ЙІ) REF. | . Ail dimensions in inches. 
LASS » b (See Note е) 5 Р | n " ‚ All decimals 3:0.005 except as noted. 
10 PLACES Я ! . Lead spacing tolerance is 0.015 at extremities and 
0.005 at package, nonaccumulative. 
. Lead centerlines are located within +0.005 of their 
| ооз 0.013 - . true positions relative to body centerlines. 
T Я . Not applicable іп Mech-Pok carrier. 


бото SIDE VIEWS о du AS 
00000) . Symbolization denotes orientation of package. 
(TYPICAL OF BOTH 10 AND 
Falls within TO-89 dimensions 14 LEAD PACKAGE) Falls within TO-84 dimensions 





leads 
Gold-plated F-15 leads require no addi- FORMED LEADS 
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads ӨХ ET dl 
are available to facilitate planar mounting > 
of networks on flat circuit boards. Standard | 0510 ее | 
lead length is 0.175 inches. Networks сап be Жо АЛАЙ Желі seins 
removed from Mech-Pak carriers with lead в. Not applicable in Mach-Pok Corrier 
lengths up to 0.175 inches. Cien бойнуна адаи 
insulator MECH-PAK DIMENSIONS 
An insulator, secured to the back surface of == 
the package, permits mounting networks on Pee cakes 
circuit boards which have conductors passing d 
beneath the package. The insulator is 0.0025 TH 
inch thick and has an insulation resistance MM 
of greater than 10 megohms at 25?C. || 


mech-pak carrier 


The Mech-Pak carrier facilitates handling the 
network, and is compatible with automatic 
equipment used for testing and assembly. 
The carrier is particularly appropriate for 
mechanized assembly operations and will 


withstand temperatures of 125?C for indefi- 


m ШІ li 


— А О МЕСН-РАК МЕСН-РАК 
ordering instructions ae 6. CARRIER CARRIER 


Variations in mechanical configuration of Lead Length 0.175 Inch Not Applicable 
semiconductor networks are identified by | Formed leads | No [Мо |Yes | Yes 
suffix numbers shown in a table at the right. | Insulators | No |Yes | No | Yes | 


Ordering 7 
Suffix 


+F-15 is the ASTM designation for ап iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 


ШІ w 





tPatented by Texas Instruments 


PRINTED IN U.S.A. 
ТІ cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
8516 IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


TYPE SNX1304 ү? 
OPTOELECTRONIC PULSE AMPLIFIER 





SOLID GIRGUIF® SEMICONDUCTOR NETWORK? 
AN EXPERIMENTAL OPTICALLY COUPLED 
DIGITAL INTEGRATED CIRCUIT 


vOELXNS 3dAL 


description 


The SNX1304 is an experimental Optoelectronic Pulse Amplifier (OPA) for engineering evaluation. The 
OPA consists of a gallium arsenide p-n junction light emitter optically coupled to an integrated silicon 
photodetector feedback-amplifier circuit. The high input-output isolation of the optical coupling allows 
the OPA to function as a broad-band pulse transformer with response extending to zero frequency. The 
OPA is compatible for use with other digital integrated circuits. Applications include transmission of a-c 
or d-c signals across computer subsystem interfaces where circulating currents prevent interconnection 
of subsystem grounds, and rejection of common-mode noise at the end of a long data-transmission line. 


S961 АУМ ‘LL9ZS9 65-14 "ОМ NIL3TING 532У1434 
9961 4338W3AON ‘118699 S-1d ‘ON NIL3ITING 


circuit symbol and pin identification 


+ INPUT сс OUTPUT 


NOTES: 1. Forward input polarity is indicated. 


2. NC — no internal connection. 





mechanical data 


The SNX1304 pulse amplifier is mounted in a glass-to-metal hermetically sealed, welded package. Pack- 
age outline meets ЈЕРЕС TO-89. Leads are gold-plated Ғ-151 glass-sealing alloy. Approximate weight is 
0.1 gram. All external surfaces are metallic and are insulated from leads and circuit. 


OOOOO 


92% 
0.027 REF. 
КЕ. НЕ El NOTES: a. All dimensions in inches. 
0165 мїм. | ооо Б. АП decimals --0.005 except as noted. 
ан ! [Г 0035 с. Lead spacing tolerance is 0.015 at extremities and 


У 52:5 270.005 at package, nonaccumulative. 
0.490 0.220 d. Lead centerlines are located within 2-0.005 of their 
(See Note. e) true positions relative to body centerlines. 

0.250 REF. y 


- Not applicable іп Mech-Pak carrier. 





Eos MAX | 


GLASS n (See Note e) 
10 PLACES | . Symbolization denotes orientation of package. 








31 0.005 
0.003 


SIDE VIEWS 


Falls within TO-89 dimensions 





+Patented by Texas Instruments Incorporated 
ÍF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 





PRELIMINARY DATA SHEET: 5 
Supplementary data will be TEXAS INSTRUMENTS 
published at a later date. INCORPORATED 


SEMICONDUCTOR-COMPONENTS DIVISION 90 
POST OFFICE BOX 5012 ө DALLAS 22, TEXAS 01 


TYPE SNX1304 


OPTOELECTRONIC PULSE AMPLIFIER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


: Input-to-Output Voltage . . а S  100У 
Supply. Voltage Vece ................... Ye s woe РВОМ 
Reverse Input Уоййюде/2.2....................... зу 
Forward Input Current . . . . . 0 4 ee ee ss sS e sS s s 5 mA 
D-C Fan-Out, Мос (See Note 1). 2....................... 15 
Operating Free-Air Temperature Range. ......... s s s s S . —55?C to 125°C 
Storage Temperature Range. . . ........ sos s s s. s. s. . —55*C to 125°C 
electrical characteristics 


Voc = ЗУ 


PARAMETER TEST CONDITIONS 
TYP MAX 








Forward Input Vout 0.5 V, TA = 125°C 
Threshold Current Vout = 0.5 V, = —55°C 


lin = 13 lin, = 125°C 





Ling th) 








Ve Forward Input Voltage 
in = 1.3 итв), 


| 
lia = 0, 
„= // 
lin = 0, 
|; 
! 
! 
l 








Vout(ore) ОН” Output Voltage 








in = 1.3 lini, 





Voution) "Un" Output Voltage жен ҮС Г 





in — Ving th), 


in T 0, 





PA Amplifier Power Dissipation 
(See Note 2) 





switching characteristics 





PARAMETER TEST CONDITIONS 





Delay Time 


Rise Time lin = 1.3 ling th), Noc ae 1, ТА = 25°C, 
Storage Time See Note 3 
Fall Time 





NOTES: 1. One d-c load (Npc = 1) is defined by a circuit where С, (see figure A) is selected so that the total capacitance of the test fixture, connectors, oscilloscope probe 
and C, aggregates 50 pF. This rates fan-out in the same manner as Texas Instruments Series 51 networks. 


2. This does not include the input power to the light-emitter diode. 
3. The input pulse has the following characteristics: to = Sus, t, < 10ns, қ < 10 ns, Е = 40 kHz, 20 kQ 


114914 


FIGURE А. 0-С Load 





PRINTED IN U.S.A. 
T! cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


9002 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 


INTERFACE COMPONENTS 


Texas Instruments line of Interface Components has been designed 
to meet the broad range of requirements for military, space, indus- 
trial, and consumer applications. 


Interface Components are available in a variety of microminiature 
packages described on the following pages. These packages include 
the Compatible Components: TO-50, Thin-Pac, and Flat-Pack; 
and the plastic-ceramic packages: Chip-Pak, Pellet-Pak, and Flip- 
Channel-Pak; the components are also available as raw chips and 
slices. 

More than 5000 different silicon small-signal planar device types 
can be fabricated into these standard packages. Selection of the 
package configuration can be made by considering the require- 
ments for reliability, size, assembly in hybrid circuits, and cost. 







MAXIMUM CIRCUIT 
COMPLEXITY 
AND RELIABILITY 


CIRCUIT 
SPACE 
REQUIRED 






COMPATIBLE COMPONENTS 
PLASTIG-CERAMIC PACKAGES 
RAW CHIPS & SLICES 












TOTAL CIRCUIT COST 
INTERFACE COMPONENT PACKAGE COMPARISON 





WHAT ARE COMPATIBLE COMPONENTS? 


Discrete components which are electrically and mechanically compatible with integrated cir- 
cuits. TI Compatible Components are used to perform functions supplementary to integrated circuits. 


At the same time, they can be handled, tested, and assembled with the same or essentially similar 
techniques and tools used for integrated circuits. 

In addition, because of the form factors which are required to make components compatible with 
integrated circuits, most are also adaptable to circuit approaches requiring microminiature discrete 
components such as thin-film circuits. 





9501 


The TO-50 hermetically sealed transistor package, in- 
ee лее seal troduced by Texas Instruments as the штеза% transistor 
package,is 0.210 inch in diameter and 0.050 inch thick. 


9 Weldable leads (Flat) 
ud d * Trademark of Texas Instruments 


9 Solderable leads 


pe © Compatible with integrated 
circuits packaging 


TO-50 


| The THIN-PAC power transistor package was develop- 

ed by Texas Instruments to meet the power requirements 

of miniature circuits. It offers 40 watts dissipation at 

—— -- 100 degrees С case temperature іп a package only 0.680 
inch in diameter by 0.170 inch thick. 


© Weldable leads 
9 Solderable leads 


Ж @ Isolated collector 


THIN-PAC 


STANDARD COMPATIBLE COMPONENT DEVICE TYPES 


There are now more than two dozen EIA registered small-signal Compatible Components available from TI, 
plus many custom devices. Two types of compatible power transistors and a large number of diode types in 
miniature packages are also available. 








NEAREST COMPATIBLE NEAREST > COMPATIBLE 
STANDARD* DESCRIPTION COMPONENT STANDARD* DESCRIPTION COMPONENT 


2N929/2N2639 МРК Diff. Amp 10% Match 2N3046 Flat Pack 2N929 NPN High-Gain Amp 2N2387 TO-50 
2N929/2N2640 NPN Diff. Amp 20% Match 2N3047 Flat Pack 2N930 NPN High-Gain Amp 2N2388 TO-50 
2N929/2N2641 NPN Unmatched 2N3048 Flat Pack 2N696 NPN General Purpose 2N2395 TO-50 
2N930/2N2642 NPN Diff. Amp. 10% Match 2N3043 Flat Pack 2N697 NPN General Purpose 2N2396 TO-50 
2N930/2N2643 NPN Diff. Amp 20% Match | 2N3044 Flat Pack 2N1613 NPN General Purpose 2N2389 TO-50 
2N930/2N2644 NPN Unmatched 2N3045 Flat Pack 2М1711 NPN General Purpose 2N2390 TO-50 
2N2412/2N2805 PNP Diff. Amp 10% Match 2N3049 Flat Pack 2N2243 NPN General Purpose 2N3037 TO-50 
2N2412/2N2806 PNP Diff. Amp 20% Match 2N3050 Flat Pack 2N1890 NPN General Purpose 2N3038 TO-50 
2N2412/2N2807 PNP Unmatched 2N3051 Flat Pack 2N1131 PNP General Purpose 2М2393 ТО-50 
28914 NPN Driver 2N3052. Flat Pack 2N1132 PNP General Purpose 2М2394 TO-50 
2N2497 FET P-Channel FET Diff. Amp 5% Match 2N3333 Flat Pack 2N2904 PNP General Purpose 2N3040 ТО-50 
2N2497 FET P-Channel FET Dual Unmatched 2N3336 Flat Pack New Product NPN 10-Amp Power Switch (60 v) 2N3551 Thin-Pac 
2N2222/2N2907 Complementary Pair 2N3838 Flat Pack New Product NPN 10-Amp Power Switch (80 v) 2N3553 Thin-Pac 
2N706A NPN Switch 2N849 ТО-50 i6: қ 

2N753 NPN Switch 2N850 ТО-50 Single or dual where applicable 

2N743 NPN Switch 28851 ТО-50 

28744 NPN Switch 2М852 TO-50 
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@ All welded hermetic 
seal construction 


@ Weldable leads (Flat) 
© Solderable leads 


© Compatible with integrated 
circuits flat pack 


FLAT PACK 


@ Al! Welded Hermetic 
Seal Construction 


Ф Weldable Leads (Flat) 
Ф Solderable Leads 


CUSTOM FLAT PACK 


Weldable Leads Ceramic Bose 


Plastic Encapsulation 


A Emitter 
0.050 Collector 
0.060 
{ Ваѕе 
| | 0. oo | 
0.050 MAX 
0.060 
CHIP-PAC 






The dual SCN hermetically sealed FLAT PACK offers 
component miniaturization with no compromise in elec- 
trical or mechanical characteristics. The package mea- 
sures 0.250 by 0.150 by 0.050 inch. 


CUSTOM FLAT PACK configurations are also avail- 
able for Compatible Components. Custom devices may 
be supplied in the 6-, 10-, or 14-lead hermetically sealed 
package. Four discrete planar transistors can be sup- 
plied in one FLAT PACK with all leads isolated. Five 
to six transistors in one package are possible with cer- 
tain interconnections. Custom configurations are the 
same size as the dual SCN FLAT PACK. 


The CHIP-PAC is the ultimate in discrete transistor 
miniaturization. Transistor chips are alloyed to a metal- 
ized ceramic base and are plastic encapsulated. The 
package provides a relatively high degree of environ- 
mental protection. The gold-plated leads are weldable 
and solderable. Standard CHIP-PAC devices include: 


Nearest ij 
Standard Description CHIP-PAC 
2N929 NPN Diff. Amp. TIS22 
2N930 NPN Diff. Amp. TIS23 
2N2484 NPN Diff. Amp. TIS24 













HOW RELIABLE ARE COMPATIBLE COMPONENTS? 


More than five thousand TI Compatible Components have been subjected to high-level step- 
stress tests as a part of the extensive quality and reliability testing requirements of the Component 
Quality Assurance Program (COAP) for the Minuteman II Program. The program has as its goal 
component use-condition failure rates in the order of ten-thousandths of a percent (.000X 96) per 
thousand hours. The program is keyed to constant product improvement, using destructive testing 
techniques to determine potential failure mechanisms. At TI this means that the active chips them- 
selves, as well as the package in which the chips are contained, are undergoing constant process im- 
provement. Tests results are analyzed, and even subtle and very obscure failure mechanisms are 
isolated and attacked systematically through the process improvement feedback loop. Extensive 
reliability data is available. Contact your TI Field Sales Engineer. 
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PELLET-PAK devices are low-cost fully tested micro- 
miniature packages available with both solderable and 
weldable leads designed for automated assembly. They 
feature a plastic sealed ceramic header and low thermal 
resistance. High-frequency models with low lead induc- 
tance are also available. Their environmental capabili- 
ties match those of canned transistors. 


The FLIP-CHANNEL-PAK is specially designed for 

B leadless automated thermal or ultrasonic bonding to film 
á substrates. It retains all other features of the PELLET- 
PAK configuration. 


oars ror 
иш | MAX 
ROAD hh 


HIGH-FREQUENCY PELLET-PAK 2 





\ 


RE 050 MAX 


Silicon transistors in raw chip and slice form have the 
lowest initia] cost and smallest possible size. Although 


RAW CHIPS AND SLICES - 2 а 
relatively sophisticated bonding and alloying technolo- Big : 


gies are required, substantial savings may be achieved in 
non-critical operations. Texas Instruments can supply 
any device from its broad line of silicon planar transist- 
ors in either chip or slice form. FLIP-CHANNEL-PAK 


WHERE ARE /NTERFACE COMPONENTS USED? 


In any application requiring a high-quality miniature semiconductor. Here are some applications 
where TI Interface Components are being used today: 

e Digital and analog interface circuits, for integrated circuits ө Driver circuits ө Sense amplifiers 
e Thin-film circuits ө Critical differential amplifiers e High-impedance amplifiers — e Special 
analog circuits ө D-c amplifiers ө Diode matrixes e Complementary (NPN/PNP) circuits e 


Power switching to 5 amps 


Functionally, the devices fall into the following categories: 

e Differential amplifiers (dual elements), NPN and PNP e Low-level, low-noise amplifiers (dual 
elements), NPN апа РМР e Low-level switching (dual elements), NPN and РМР e Dual drivers, 
NPN e High-current driver and power switches, NPN e Drivers (single), NPN and PNP e 
High-speed switches (single) NPN e Multiple diodes in most common configurations 
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